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F’Q “~ / EDECT is a computer-aided ‘architectural design system which

h\ assists the architectural designer to accurately and rapidly

N determine the energy impact of his or her design decisicus.

2 The systenm emphasizes interactive computer graphic tech-

o niques and easily digested analysis results.

o

‘;ﬁ The basic 3D building model used by EDECT is generated on

N the ARCHINODOS (Architectural Modeling, Design and Drafting

o System of the Ohio State University) system and read into
EDECT memory at the beginping of a design sessicn. EDECT

xﬁ/‘ culls ARCHIMODOS opening (window/door) data into its own

LY data structure and enables user manipulation of the building

§$. components/aspects which most affect enerqy performance.

q. These components/aspects include orientation, windowvsydccrs,

Sl overhangs, and material selections. For a yearly energy

K analysis the user can define macroclimate, building type,

}%‘ mechanical and electrical systems, and number of occurants.

m}_ EDECT's energy analysis is based on the American Institute

%ﬁ of Architects' Simplified Emergy Evaluation technigue and

E. yields numerical and graphical results. The user may alsc

L request EDECT evaluation of certain energy design aspects as

- well as elaboration on what the evaluation means.

e . . .

N EDECT is a 10,000 line FPORTRAN IV program using GSP which

alth runs on an IBM 4341 processor. Graphic interaction is

'ﬂv primarily through ap IBM 3251 vector refresh teraminal with

SNy *

T attached light pen.
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52 1. Iatroduction
1
b
R
Jﬁ Pnergy conservation in architecture is not as in vogue today
o as it wvas a decade ago. HNore often than nct architectural
; schools as vell as practices discuss energy conscious design
bl only if forced to. Despite this lack of attention the ener-
gy issue has not gone away. Even neglecting possitle limit-
e ed or worldwvide energy crises, the United States, with 6
kv percent of the vworld's population and 20 percent of the
3 vorld®s fossil fuel reserves accounts for 32 percent cf the
P world's energy consucption (11). And our treak-neck use of
ﬁj all types of energy is increasing rather than decreasing
4 (24). The HcKetta report, written in 1978, predicted ever
4 increasing U.S. dependency on imported enmergy, (Figure 1)
¥ and wvithin reason has been accurate for the last eight
L vears.
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W) %that we as a society (including architects) fail, even
- refuse, to realize 1is fossil fuel resources are finite.
13 Sooner or later (actually sooner) there will be mc sore oil
Y anyvhere at any price (12). That fact, in and of itself, is
e not a tragedy. Waiting to prepare for life vith very little
o) or no oil is.

Architects have a unigque respomsibility im considering
conscious and prudent use of energy in their designs.
*Architectural® energy use, or energy use in beating and
e cooling the residential and commercial sectors accounts for
: 33 percent of all U.S. energy consuaption (2). 7Yet, again,
e architects shy avay fros effective energy design. Perbaps
part of the reason is currently available energy analysis

B techniques, whether msanual or computerized, are custersose
$§ and/or complicated to use. HNany are based on extensive and
Hy slow 'number crunching'. Results are often in a nuszerical
] s fora not easily digested by architects. Put perhaps of
'.j greatest distaste to Architects is the lack of cconection
£ betveen what they perceive as design and their creations®
e energy perforsance (many analyses can only take place after
o a project is completely designed).

:{h The repainder of this chapter will review sorxe represen-
Nl tative building energy analysis prograss and point out scepe

of their shortcomings which EDECT has attempted to address.
EDECT?'S main features are summarized in the final secticn of
thkis chapter.

- - o

1.1 Architectural Beerqy Analysis Techniques Saspler

In his book Computer-ldided _Architectural Design, HBitchell
gives an extemsive 1list of discrete cosputer applicatiorn
programs for potential use in an architectural office (26).
He suggests emergy analysis should take place in tlke Sketch
Design Phase:

»
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BEIEFING PHASE
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£ SKETCH DESIGN PHASE

%; Site Planning

'l

&u Schematic Design Synthesis

4 .'

ﬁ’, Performance and Cost Analysis of Proposals
A

3 Checking for Compliance with the Brief
TN Circulation Analysis

:ﬁ Preliminary Structural Analysis
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ﬁ * Heat Gaim Coamputatioas
i ¢ Heat loss Coaputations
. Natural lLighting Cosputations
fg Artificial Lighting Computations
‘¥; Sound Transaission Cosputations
" Preliminary Cost Estimation
[A> ?
' Presentation
ne
_-\ PRODUCTION DOCUMENTS PHASE
,;:
Ll }
CCNSTRUCTION SUPERVISIOR PRHASE
e
o MANAGENENT PUNCTIONS
if Although HEitchell presents his list as areas for corfputer
. applications, each rhase and sub-phase could just as well
o apply to manual operations. Of important ncte is where bhe
¢$ lists energy deterainations - in the early stages of a
- project. There they can potentially do scee gcod if the
o architect can and wvants to use the results to wmodify the
' design in an attempt to improve energy perforsance. This
A process can be termed energy design (10). PFew energy analy-
5\ sis technigues today encourage energy design. HNost disccur-
Ay age it.
L)
e
1.1.1 cComsercjal/Goveramental Emerqgy Analysis
>
P Due to the complexity of detailed and precise building lcad
w analyses extensive research to develop load analysis systess
f\ has been sponsored by various private and federal agencies;
hﬁ most notadbly the Departnent of Energy (DCE). Though their
) methods vary, their usefullness as emergy design tccls share
5 a cosronality.
W1
%. In addition to the involved 1load analysis systees, the
ol governsent has developed the other end of the analysis spec-
A0y trus - siamplified, manual techniques;
-
% The BLAST_Approach
.. Complex computerized therral load determination prograes
! have been in wuse for several years (7,17). Representative
-— of these is The Building loads Analysis System (BLAST) (16).
e PIAST requires exhaustive input of all tuilding character-
,5 istics it numerical fors. Unless the designer is fortunate




L
>

Z
DA

T TN

Pl C R P s

-
i o

o - b e
N AN

s

!

Y
. <

. {. - ":(":.‘n"h

oy o do -
-
3

S ARE et laialki ol ok Bl avh avh aifh ath A R B EaAS B b Do Sad Sol Ani Audl Sull Sadh Sl T'T

4

enough to own an expensive copy of the BLAST progras bhe pust
£ill out several formss for shipmsent to the pnearest BLAST
apalysis center - and wait. It may be days until the analy-
sis is received, and often times instead of analysis the
original forss are returned with requests for corrections.
The results, like the input, are numerical. Cosrunicationr
is sc¢ bhindered that one independent revision to ELAS?T
atteapted to improve the mam - sachine compunicatice by
providing overly sisrlistic graphics (Figure 2) to represent
the input data.

Due to their complicated nature, BLAST type programs are
strictly 'end line' systems; they are used as sparingly as
possible and only after detailed knowledge of a design is
kaown - after design is cospleted! Also, in @wmcst cases,
special training is npeeded to operate these systems so one
person becomes the specialist and the designers pever ccee
close to it (41).

Z

Pigure_2: BLAST Graphical Input
(16)

Pocket Calcalator Emergy Apalysis

Though much less corplex and expensive than the systers
described above, pocket calculator prograss such as LEL,
SCOTCH, and TENANT suffer froem ®pany the sare bindrarnces
(19) ; they are based on numerical input/output onmnly, a
detailed knovledge of the building is required befcre irput,
and only cne building can be analyzed at a time. They are
also 'one-pass® programs in that to dc more thar cne analy-

T
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8is of the sase basic design the entire data representation
sust be input every time. HNinor changes canmn mot be input
alone and the progras rerun.

DOE's Predesigs Emergy Analysis

At the “‘*lov-tech' end of the analysis spectrua are a few
manual systeas represented asost motably by DOE's graphic
approach to energy conscious design (36). This predesign
energy analysis is a series of straight forward foras which
are filled out / charted by the designer after ¢fgrcject
prograsming has been conpleted. After only a short initi-
ation with the graphic results (Pigure 3) good ipitial ideas
on energy perforeamce can be formulated. Calculations bave
been kept to the barest minisum for the sake of sgeed and
user friendliness. However, despite all efforts to speed up
the analysis it still requires a discouraging amcunt of tise
and although the results can be seen graphically (thus
understood guicker) the starting information is still suser-
ic and does not give the designer the visual *'feel' for lis
energy decisiosns.

Total Building Energy Performance
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In concept, DOE/UCLA'*s computer program SOIARS is similar to

:\ DOE's Predesign Energy Analysis. 1Imput of the design tc be
52 analyzed is strictly non-graphic amd can be done at a early,

X programming design stage (25). SOLARS's analysis and gragh-
5& ic results (Figure 4) are more sophisticated than the DOZ

approach and its analysis naturally much quicker. Of ispcr-
tant note, SOLARS does not require the user to re-enter all
design parameters before subsequent analyses, orly the
parameters being changed.
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- SOLARE : PASSIVE SOLAR BUILDING DESION TOOL (DOCD/B83) UCLA O/B7/83 14:40
. PROJECT TITLE - DEMONSTRATION
" DAR Chanry . PUILDING YVYPE: MULTIFAMILY LOURISE
".‘ SCHERME § « DASECASE CLIMATE DATA : LOS ANGELES AIRPORTY
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. waLy -a81 .3 acs . 8
L et ;1 B
EASY WaLL —£36 .3 360 &
*o0or -P566 . 1 122 @
b FLOOR CRAISED? T-] -3376 .® 9o .8
c SLAD ON ORADE [ X ®.0
- LIOHTING . (X 2046 . @
] LOUIPRENTY 1364 .0 1364 .0
$‘, OCCUPANTS Z °.® a2 ?
p INF JLTRATION | ~-7483 . @ 2440 .3
\‘l 88 TOTAL 3= | O ] ~317e99 & J122% .2
- WOULD YOU LIKE 7O SEE ANOTHER BAR CHARTIY.N.OPTION)?
~ \_ )
~...:
- Fjgure 4: A SOLARS5 Graphic Analysis Chart
> (25)
3 .
- 1-7.2 Acadenic Emergy Anmalysis/Design_Systess
£,
s Where SOIARS was a joint DOE <~ UCLA research vepture, a few
g energy related systers have emerged solely fror the educa-
K, tional arena;
b
' Teo_Systems_fros Academia
&
. Two of the post recent exhibit sore of the shortcomings
W described already. The University of Arkarsas regcrts a
< systen under developrent which extracts areas and R-values
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’-' from "special® AutoCAD dravings aand produces apalyses {ir a
tatular alphapumeric fors using lotus 1+-2-3 aicro cosjputer
softvare (20). No sention is made of the ease with which

N
QT—}. changes are made but the output is strictly mumeric and not i
s instantaneously intergreted. Apparently too, the progras is
":::_ limited to heat loss analysis. (Pigure 5)
A0S
. -
. ! DPWTED FILE ]
100 | e W oRom oW Nl
1GhES TOP MFF (deg P n TOLLIC N3 152 0 2100 0.0 0.0 0.0 !
1) TUALIY 13 620 60 019.0 8.0 0.0 0.0 !
o TUTAS MERS MEAT LOSS S WALLIY V3 €20 @ -1921%.0 0.0 0.0 00 !
st Dtus/hr T WALZ Y3 ZB -2 0 2.0 8.0 6.0 0.0 ¢
o BALLS (net) 07 4,05 1MUY 303 B 0 A0 80 0.0 0.0 !
Knds NS § J008S 100 6,250 BALI0 WS 32 -192 0100 80 0.0 0.0 ¢
N SLAISIRO0FS L3 340 e TN I X X 0.0 0.0 !
' $ S N [t Y18 0.0 0.0 0.0 !
H 3 ToTAS 2,457 15,995 SROFZ W 121 26 316 %.¢ 0.0 0.0 1
e (RPN 317 AT W 20W.0 0.0 0.0 ¢
i ! vous 00 1 1 10 60 05 ¢
K2 o S ™ 1 1 6o &3 !
A ! s Gy 1 128 0 &S !
! BOOR My M1 420 3000 ¢
w0 ¢ o WS OIS 1 120 .00 8
™ Fiqure_ S: Heat Loss Analysis Output - U. of Arkansas
: {(20)
b
n‘.::-f Rensselaer Polytechnic 1Institute (RPI) is attespting tc
e copputerize DOE's Grarhic Analysis systes to elimirate tc
B the manval systemr's slowness (31). Output from RPI's systesn
is similar ¢to the manual graphs (Figure 6) except they're
4 done on a dot matrix type printer. The other manual Graphic
1 0 Analysis shortcomings (non~- graphic input, etc.) still
K3 remain.
o
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Bighlander's CEED

The probles of non-graphic input for energy design was tack-
led in the Ohio State University's Master of Architecture
thesis by D. Highlander (15). CEED (A Computer-Aided Energy
Efficient Design Program) made extensive use of interactive
graphic techniques (smenus, icops, cursor inpat, etc.) to
allov the user to visually define/redefine the energy
aspects of a building prior to analysis (Figure 7). The
actual analysis wvas carried out by the W¥NBSLD (Baticral
Bureau of Standards Load Determination) program running on
the campus mainframe coaputer. Once again, though the inpat
vas more architecturally oriented, the output was pureric
only. Also only one design could be analyzed and evaluated
at a time.
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Pigure_7: CEED Sample Input
(15)

Pittman's Esergy Desjgm Esvironsent

The most notable attempt at a true energy design systea (in
or out of the acadeaic arema) vas J. Pittsan's HNaster cf
Science thesis at Cornell (30). Pittepan understood the
barriers to true energy design and coeriled a gcwerful
costination of existing and mev programs to overcome thes.
His interactive graphics environment uses a variety of
input/output devices/methods (including raster and vector
screens) (Figure B8) to siemplify and 'architecturalize® ener-
gy design and analysis.
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Figqure 8: Sample Screeans from Pittaman's Emergy Design

(30

Yet the Energy Design Environmert apparently falls shcrt in
tvo key areas. Pirst it does not allowvw cosplete building
definition, specifically openings (a most isportant archi-
tectural and energy feature) cam not be added, deleted or
sanipulated. And secondly it does not allow simultaneous
comparison of alternative designs. The user sust sceebow
rementer results from one comparison to another.

1.2 Yhe_Emergy Design Potentjal

This sampling is spall, yet indicative of the numerous ener-
gy analysis prograss for architecture. Many attempts have
been made but most, if not all, fall short of being a power-
ful energy design tool. The computer does away with tise
consuping calculatiops yet many cormercial systems do noth-
ing nmore than ‘*nusber crunch', and computerizing erergy
design is potentially such more. A bare minisur 1list of
epergy design qualities should be as outlines below (1):

1. Perforr rapid energy calculations of
scheratic design.

Z. Produce legible and attractive output

3. Perform sinulations of alternatives
(in less than an Lkour !)
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4. Accelerate a designers experience.

The goals set for the creation <cf EDECT vwere to isplement a
computer aided design systeam wvhich allows the user tc irnter-
actively and graghically design/redesign the aspects of a
building model which most affect energy ccmsumpticn. 7Thcse
aspects include fenestration, shading devices, mnmaterial
selections, and orientation. At any time doring ap» EDECI
design sessicn rapid graphical and/or numerical analyses can
be done on any model in EDECT memory. The graphical amaly-
sis is an easily interpreted, three dimensiocnal grapk and
the numerical analysis has an abkreviated surzary as well as
a detailed breakdcwn of heat gain and heat lcss. Ur to four
different designs and their grarhical analyses car be
cogpared side by side. EDECT also makes key analyses of a
design's perimeter vs. area and fenestraticn and exgplains
the meaning of the apalysis.

Thus ECECT endeavors to meet or exceed the four gualities
listed atove. The designs EDECT uses are schematic and the
EDECT user can make changes to them. ELECT's cutput pct
only is attractive and legible but the graghic amalysis is
in a form easily understocd and digested. The sirulaticros
perforeed by EDECT are done in seconds, not hours. And
hopefully through 2DECT analyses and explapatiors the
user/designer will sccn gain an intuitive feel for gocod
energy design decisions.

AR
QG I. a

(ot

This thesis consists of six chafgters, including this intro- (
duction. The next chapter, Chapter &, overviess the !
concepts, terss and user interactions of EDECT. Chapter 3
is a user's manual. Chapter 4 gives an e€xapple EDECT descigr
session. Chapter 5 deals with EDECT's internal operations
by covering data structures, calculations, and algorithes.
The last chapter fpresents possible extensions to EDECT ard a
conclusion.
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e 2. EDECT Overview
g
LB N
ety This chapter previews the Energy Design Evaluation anmnd
;ﬁ% Comparison Tool (EDECT) by covering the concepts bebind its
;‘.‘,"k creation, why it does what it does and why it does not do
Oy otber things. Typical operations and teraimclogies are alsoc
presented as a basis for the User®s Banual presented in
Rats Chapter 3.
%
fqﬁj 2.1 Architectural Esergy Blesents
if In terms of the causes of heating and cooling loads, kbuild-
B ings can be divided into two basic categories; envelcpe
:}ﬁ domrinant and load/system domipnant (4). Envelope dosinant
SN buildings are buildings vhose major izpacts on energy use
T are clipatological (high and lov temperatures, wvwind, rain,
. snovw, etc.) and thus the outside skin or envelore is the
. main determinant. Residences, small to mediur offices and
A retail stores, and private clinics are envelope dcosinant
f,}‘ examples. Conversely, systeam dominant buildings®' sajor
#ﬁﬂ energy loads come from within. large nuzber of occugants,
o special manufacturing/processing operations, and unigue
b man-pade environsents are examples where the interior func-
- tions cause more heat gain/loss than the weather. Compen-
yq} sating for systesm dominant loads becores a mechapical rather
1% than architectural design problesn. EDECT deals effectively
g vith envelope dominant design tyrges.
oy
Gt Envelope donminant energy design is wmade up of building
. elements vhich significantly affect both energy perfcrrance
;4: and building design (10). TW®hile nearly every aspect of
?j§ architectural design can have some impact on energy copsurg-
Zzﬁ tion, the following lists the major components:
:h ):;.
;' Boofs
<)
I The roof of any building is im more direct exposure to
R incoming solar radiation (insolation) than any other surface
Q{ of the envelope. It is also where snow collects and rain

, falls. The materials a roof is nmade up of deterrine bcw
T effectively it resists the flov of heat, either in or out.
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%‘ The most effective of those materials is inmsulation, hovever
I mnary designers have the misconception that more insulation

is better. Insujation'’s resistance to heat flow does not

AN increase 1linearly with thickmess, in fact the econoric
’ﬂl payback of most types of added imsulation after a few inches
Q?; drops off drasatically (38).

,&l
salls
f& Though not as impacted by the matural climate as roofs, the
@3 exterior building vall in many cases has smcre exposed square

footage and has a thickness determined by esthetic comsider-
) ations rather than emnergy (38). Since most walls dc have at
N least soxe cavity space, prudent use of insulation in those

’y cavities is necessary, in fact deamanded rty code in scre
"y states.
LA
.

2 Oopenings
K.<-
K /- Yhere rccfs and walls provide an insulated barrier to the
= elerents openings ir that barrier, specifically docrs and

windows, are 1like hcles in a bucket of water. MAMnd 1like
vater, heat flov vwill take the path of least resistance -
through an opening (32).

- Doors are noreally more resistant to heat flcwv thar wirdcvs,
o tut both cause infiltration gains/losses; e.g. the perimeter
o8 around the opening is a crack through which air gasses.
L There is no perfectly airtight opening, nor for healtt

-/ reasons should there be. Extra panes of vindov glazing
g improve the insulation qualities but 1like roof and wall
ﬁiﬁ insulation too much is not economical. Windows or glass
s doors exposed to direct insolation also contribute greatly
;&: to interior heat gainm (33).
- Froe an erergy perforeance standpoint it may seem logical to
‘e do away with openings since they are Lky far the single rcst

standpoint that would be ridiculous. Good energy design

-
;. detrimental building factor. But of course froe a design
- dictates a cosproeise.

o Overhangs

7y

ot Related to the glazing imsclation problea and the shading of
Ao direct sunlight in general are overhangs/rrojectiors. Frcg-
e er placegert and size of overhangs can cut out damaging
o (during a cooling season) insolation and let Iir beneficial
-ﬁﬁ (during a heating season) inmsolation. And of course projec-
Ao tions can provide aesthetic relief to a wvall surface.

i
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" Orjentatjon

7 A building®s oriestation is not an architectural elesent in

~$. and of jitself but Adirectly influences all the atove
>t sentioned elements. A change in orientation by only a few

:;; degrees can expose some surfaces/openings tc imsolaticr and
8 turn avay others thus changing energy performance dramat-

ically (27).

k-2

4 Perjpeter vs. Area

9

o Like crientation, perieeter vs. area (P vs. 1) is rct by

definition a single architectural coasponent, but rather a

A@ cosbination of components. Two buildings can have the sanme

bl square footage of floor space but have very different linear

«} feet of periseter (Figure 9). HNore perimeter means zcre

i exposed exterior building envelope and subsequently &more

tf heat tranmsfer.
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2.2 ¥hat BDECY Does

EDECT enadbles the user to manipulate the critical energy
elements of an envelope domimant design type - rocf/wall
construction types, openings, and overhangs - then imstantly
viev the resulting energy perforaance grapbically or rurer-
ically. The graphical amalysis is in an easily interpreted
3D foram. Orientation, though mot a building elesert frer se,
can likevise be changed by the user. To do am annual energy
analysis PEDECT allows user definition of wsacreclisate,
building type, wmechanical system, 1lighting systes, and
nurber of occupants. Por the sake of rapid comparisor aral-
ysis, default values exist for elesent and building systes
definitions. Up to four graphical analyses cam be ccarared
sjde bty side. And finally, upon user request, EDECT will
analyze and explain the perforsance of the most critical
elements: north fenestration, south fenestration with over-
hangs, and a design®'s P vs. A.

2.3 §hat_EDECT Boes Not _Bo_(apd Why)

EDECT is not a complete modeling tool and relies or ARCHINO-
DOS (The Architectural Modeling, Design, and Crafting Systes
of The Ohio State University) for initjal object definmitice.
P vs. A is influenced by the exterior wall configuration as
designed on ARCHINODOS and therefore can not be reworked by
ECECT. Lessons learned from EDECT on ieproving P vs. 1A
ratios must be applied in future ARCHINODOS sodeling
sessions.

EDECT is not a wmechanical design tool and does nct dc
detailed mechanical systep sizing, duct sizing and layout,
etc. That type of design is wmore critical to load dcrinant
building desigr ard EDECT only deals with envelope doaminant
design accurately. Likevise PEDECT's anpalysis technigue is
accurate yet sisrplified to speed comparison and analysis.
EDECT is intended for use in early design where pingcint
perforsance accuracy is not necessary. In fact it has been
shown the long, intricate analysis techniques do not grcduce
exact results because they can not simulate all fluctuating
field conditions (¥). Simplified techniques have frcver
nearly as accurate at predicting energy perforamance as
coaplex ones (11).

2.8 EDECI's Amalysis ZTechnigue

EDECT's sethod of energy use evaluation is patterned after
the Arerican Institute of Architects' (AIA) Simplified Fper-
gy Evaluation (SFF) technique. SEE is a straigbt fcrwvard
apalysis which yields accurate results and is very adartable
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%f to the architectural sodeling or schematic design phase but

s can also be a valid energy desigm tool in later design phas-
] es (2). SEE is also useful as its results can be presented
- graphically.

&

“ 2.5 %he ABRCHINODOS Interface

oC EDECT acts as a 'boot' program to ARCHINODOS im that ARCHI-

N MODOS sust be run first and a sodel(s) generated on it

-~ before EDECT can be run. The models created by ARCHINMCDOS
- are saved in a comsron disk storage area and picked up by

" EDECT fror that same disk storage (see Appendix C for
' detailed disk storage information). Orce residing in ECECT
™ the model data can be manipulated and analyzed for erergy

e perforzance as often as the user desires (Figure 10). ELECT

N can also save to disk sodel amd alphanuseric data peculiar
' to its coperations, becwvever this data is not compatible with

B ARCHI BODCS operations and can mot be used bty the scdeler.

=Y

_.::: ARCHIMODOS

N9 l
\*~
P o
2y i 7
-::} 3-D DAYA
L
o
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P
N EOECT
-
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" ENERGY

. ANALYS!S
NGRAPM,
%3 s /
Ly

-

¥ i

e 4

X o
"Z—" Figure_ 10: ARCHINODOS -~ EDECT Flow Chart
g

e
123 Although ARCEIMOLOS model data containing docrs, windcvs and
oL interior valls is read by EDECT, impediately after reading
3- interior valls/wvall surfaces, interior roof/floor surfaces

and exterior door and vindow side faces are culled cut of

n display data so the resulting image is the envelope shell
e vith outlined openings. (Figure 11) This culling simfplifies
N’
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Iy the vieving image giving the user only the visval infcrrxa-
tion neecded for envelope dominant energy design. Ir addi-
tion to the display culling, all exterior opening data is

placed in its ovn data structure for later EDECT creraticns
“ (see Chapter 5).

s A2

‘.

Figqure_ 11; Model Before and After Cullinmg
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o 2.6 Bardvare apd Software
= The devices and drivers at the OSU CAAED lab used Dby the
N EDECT syster include an IBR 4341 computer rumpning VB/CHS.
SN The progras consists of approxisately 10,000 1lipes of
) Portran 1V code vith graphic support froam IBE's GSP (Graphic
Y Subroutine Package).
A
R
e
O
‘-.'_".::E
" +
o
"
o2
3]
s
e Light Pon
S Fiqure 12: The EDECT FWorkstation
‘el (40)
o ._\:
3:& The actual EDECT workstation (FPigure 12) is made ur c¢f arp
b IBN 3251 vector refresh grarhics terminal with light gpen for
J user interaction, and am IBNM 3279 color raster graphics
i terminal. The 3251 refresh terainal grovides all tbhe
#f‘ systea'’s graphic disgplay and interaction capabilities. The
4 : 3279 terminal displays error smessages and cther ncrn-gragbic
o, user information such as an in depth energy analysis tatu-
ﬂhﬁ lation. The 3279 is also the compunication device thrcugh
vhich the user initiates prograe execution (see Appendix ().
Y
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2.7 PEDECTI_Isplementatjon

This section gives a graphic preview to the user - EDECY
interface. Key figures and explanations give an overall

K

R

wlar B L e e

v’ idea hov the user and EDECT manipulate the important envel-
iyt ope design elepments and interpret the analysis results to
L inprove energy design. A detailed wuser's ranval is
g* presented in Chapter 3.
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2.7-.1 The Basic Screen

Upon initializing EDECY and throughout an FDECT session tte
basic screen - om the 3251 - (Figure 13) is *home base' for
the user. The Object Data Box holds basic graphic and
alphanumeric description of the podel (olject) carrertly
ander consideration; the Object List Area displays the nasmes
of all objects in session memory or all unused object rames
- depending on the command selected; the Cosmands Area lists
primary and secondary system cosmands (Fiqure 13 shcwvs the
primary cossand senu); the Graphics Area displays a variety
of graphic/alphanumeric inforsation(see foclloving figures);
and the smessage bcx gives the user various error, prosgt,
and general inforreation messages {see Appendix B).

OBJUECT DATA BOX

|5 L
™ il e, 1
PALRECL PWATE 4-DEINNCOLIS
(]| €9 ==
BRI TIPE  RESIPENTIAL
Tn. 7., Cag-ries OBJECT
LICHTING 73,0 DWCANDEILENT
YUY T —yuTRTST VIT— .
- ~LIST

i AREA
STRIP MESSAGE BOX

RBAD PROM JINK
LISTAARLRCY

| '8 34

dve 70 BISM

GRAPHICS AREA

- COMMANDS
| AREA

L)
. PENEITRAATION
1. FRMESTEATION

tawane

The Basic EDECT Screen
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T A11 user cosmunication with the screea (picking comrands
N etc.) is done with the light pen. The resaining secticrs on
A isplesentation deal with the Graphics Area.

‘ ::::f

N

ot 2.7.2 %Ihe_Bacroclisate
>

)

' Studies have shown that for the basis of design the Urited
&QN States can be divided into sixteem distinct sacroclisates
P (2). Bacroclimates are grouped@ into gecgraphical regicrs
$Q& based on similar weather data. EDECT*s macroclipate
;ﬁn_ selection screem (Figure 14§) is provided maimly sc EDICI can
Ao perfors a yearly analysis if requested. Though a clieate

vill dictate different energy design strategies seldcry does
ke the architect choose where a design is to te built. There-
~ 3 fore the macroclimate choice is not a designer sanmipulatatle
o elesent.
5
2 PACROCLDWTES:
. . 1INARTPORD CT SICHARcESTON SC
" DMAITHNN. T 19ILITTLE ROCK, AKX
AN DILDECL Y 1) KNOVILLE. TN
b _.:-_.: 4 INDIANAPOLIS. IN 12) PHOENDL AZ
! .'_t.-. 9I3ALT LAKE CITY, UT 13IMIBAND. TX
- - BIELY, NV 10NEW ORLEANE. LA
-~ Drermy, o 19 MOUSTON, TX
EIPREIND. LA mwromrL n
ﬁﬁf
5
1".' )'.
oy {
)
)
d
>
dij
o,
{;:1
o
O
AN
R
T
foud Pigqure_14; The Macroclimate Graphic

N
Ty Obviously not all D.S. cities are shovn on Figure 14. 1If
e the city a design is planned for is not onme of the sixteen
T macroclirate cities the user wmust choose the macroclirate
e city closest to the actual city.
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, 2.7.3 Qriestatios

s EDECT*s orientation routine is muolti-purpose. Not only dces
) it provide the user with four separate windows for up to
j four sisultaneous orientation changes/ccerarisons of the
! same object (Pigure 15) but can also make cofries of existing
! objects for comparison/alteration purpcses.

T

‘. 0.."..

: i

B

% 3 L]

i

7 .

g

. Pigure_15: The Orientation Graphic with Object Pcotprint
2.7.% Roof amd ¥all Coastructjon ZTypes

) The selection of roof and wall construction types are done
X from similar screens (Figure 16) vhere the user car fick
S fromn a senu of available types. While a roof is considered
to be of only one construction type an object's valls car be
all one type or each individual wall can have a unigue crcss
section.

- A survey of different architectural erergy analysis
A approaches points out the advantage of providing a menu of

common construction types to pick from as opposed tc allcw-

ing the user to *'build' cross-sections fror a menu of indi-
W vidual wmaterials. In the haste to iaprove perforrarce
designers tend to disregard practical structural and econom-
ic considerations and create impossitle c¢r unecorcrical
cross-sections. By groviding a variety of complete, practi-
cal and safe construction types a system ensures decigns
vhich can be built as wvell as analyzed (4).

k)

,'f"f_“-f"fv‘.-.g‘ LN B A | - Lw g - - - v, - L. - ._-.-.q...-.-h'... O “."-‘“. SR NN _‘\.‘_'-_‘.
LSS AR I N R A R g L AN N N T S LA S N T e » X
PO M IS AT NI AN AN P R A R R G, A N T R R ) RN CY L



T T OrT o e sa- aa- _RRrodar siav Jiat aav fiey fan Lot Saldan et Nak Sl ok Sab foh I‘(F‘(Y"i"r""“\'\'h'“‘wﬂ
o
oK
X)
D ) 3 .
[
i 21
Y
WL RO0P TYPE,
KA PITCHER W/ CATHEDRAL CEILING
o 'd CURRENT TONSTRUCTION
L1
ld AVAILADLE ROCP TONITRUCTION TYPEY,
L]
1. 3 RICID INSULATION. 3 WoOD. §. BUILT-UF ROOF. 7 CELLULAR GLASL
‘:‘5 DNSULATION. 2 CONCRETE.
BOs 2. 3 RICIN INGWATION. 2 WOOR.
: ¥. BUILT-UP ROUP. 2 gmm.m SLASS.
3. 1 RICIE INSWATIONL 1  CONCRETE, DIBRATION. 4 CONCR
L)
. -yr A ® TI
- 4. 2 RICID INSULATION. 2 CONCRETE, L o e AL U R
w O
»
3. JUILT-UP ROOF. 2 CELLULAR GLASS 11, WILT-UP ROOF. &-CELLULAR GLASS
“i: DOULATION 7 CONCRETE. AIR SPACE, INSULATION. 4 CONCRETE. 1/2 GTP
Ty 3 . 30ARD. .
" .1"
v 6. JUILT-yP ROOPF, 2 CELLULAR CLASY 12 )uxu-uf ROOF, § CORK JUARD
INSULPTION. ¢ CON CRETE. AIR SPACE. . y ‘
472 CTP BOARD. ONCRETE, 32 CTP B0ARD.
. 7. SUILT-uP ROOP. 4 CONCRETE.
2 CELLULAR GLASS INSULATION
: 2 CONCRETE.
34
. ,.'\
L]
h.
P l‘\
s
\ L]
Lo
L -
"
G '*"P'
iy Wi
L.,
AVAILAILE WAL CONSTRUCTION TYPES
- 1. 3/¢ WOOD SIDING. 2 X ¢ WOOD STUBS.
K- 3 172 AIR SPACE 1/2 GYP BOARD.
- “’
-.“-\' 2. 374 WODD SIDING. 2 X 4 W0O0D STUDS,
y - 3 172 GLASY wQOL., 372 CYP MseD.
w, 3. 374 woUD SIBDING. 7/8 WOOB PURRING.
. 8 CONCPETE 3LOCK, 2 X 4 WOOD STUBL
.‘:‘, 3 172 GLASS walL. 32 PANELING.
A 4 374 W00 SBING. 178 WD PURAINE
“> 8 CONCPETE BLOCK, 2 X 4 WOOD STURS.
e /8 W00 FURRIN G 372 PANELING. ——L_J__
(e
1o 3. 1 STUCCO. & CONCRETE,
L 1 GYP joard
Siay. b 372 CEPMENT PLASTER. ¢ PILLED
wWp CONCRETE BLOCK. MIRIPACE, ¢ PILLED
b CONCPETE BLOCK. 372 CEMENT PLASTER.
» .
>
".‘. T. 371 CErENT PLASTER, 4 CONCPETE 13. 9 PRICK/TONC, BLOCK, 2 PICID
:.-_ :I;g(&re't‘;s:::?u; CONCPETE BLGCK. INSULATION. 172 TP 30APD.
\ .
X 14, & PRECAST CONCRETE SANDWICH PANEL.
4 8. 172 CEMENT PLASTER. 4 WOLLO4 2 POLTURETHANE CORE,
Hhes TePra COTTA BLOCKS. AIRSPACE,
P 377 CEFENT RLASTER. 15, 19 FRICK CAVITY WALL. 2 RIGID
i INSWWATION IN CavITY,
s ®. & SOLID PRICK. 2 RICID DNSWLAT ION
,a. 172 GYP BOARD, b, 18 FRICK CAVITY WALL,
()
T\" 19, & MOLLOW PPITX, 31 X 2 PURRING. 17. 16 SRICK/CONC. SLOCK CavITY WALL,
‘0 172 CYP W0ARD. 2 RIGID INSULATION IMN CAVITY,
",
*:.' 11, mgugdxu::!il.? gv:!gan 18. 18 BRICK/CONC. BLOLX CawITY WaiL.
i u 4 .
{ . 4 BPICY VENBER, 172 INSULATION
= 12. 8 BPICK/CONC. BLOCR I X 2 FURFPDNG w J0APT SHEATRING, 2 X 4 WwGCI STULL
" 172 Crp  30APD, PTT (B-11) INSULATION 17 GYPSUR.
4
Y Piqure_16: Roof and Wall Menu Screens
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2.7.5 Dpoors asd ¥iadows

ELCECT's sethod of hapdling doors and windows treats betb as
openings in a vall. Depending on the type of door or window
chosen the U-value will vary but the rest cf the aralysis
for the cpening - e.g. infiltration - is the same for Loth
door and window. BRecause there is no major distirction
betveen the two, only until (and if) tke user selects door
and window types does EDECT distinguish Lketween the twc.

The graphic interface for opening operations is done vith
tvo screens. One screen (Figure 17) is dedicated to chang-
ing opening size/fosition and adding/deleting openings.

e v )

Piqure_17: Opening Mamipulation Screen

When the user has a tentative wall opening arrangement in
the opening manipulation screen it can be transferred to one
of two ccmparison windows in the opening definitior screen
(Figure 18). Besides giving the user a chance to visually
compare and select fromn tvo different ofpening arrangezent
schenes, the definition screen is where the user can assign
opening type and, if applicadble, glazing. At any time
during an EDECT session the user may return to this sequence
and revork an object's openings.
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L

2 WINDOW/BOOR TYPES

- R T 4 e ¢ I
FOURCE-RON W00 FRAE WINGDT |
1 NON-WEATHERSTRIPPED
7 WEATHERSTRIPPED

BOUBLE-HUNG METAL PReE WINDOW
3 NON-WEATHERSTRIPPED
4 WEATHERSTRIPPED

ROLLED STEEL PRAME GLAZED WINDOWBOOUR
9 INRUSTRIAL. FIVOTED (OR MWININGS
& RESIFENTIAL. CASENENT (DR MINGED)

WO QR rETAL DOOR
T NON-WEATNERSTRIPPED
§ WEATHERSTRIFPED

TAZHN
% SOWLE
3 BOUME
T TRIMLE

riqure 18; Opening Definition Screen

2.7.6 Qverhangs

Vhere openings are handled on the 2D surface c¢f an
elevation, overbangs are generated as projections to tke
walls of an isometric 3D object image (Figure 19). The
isometric image with overhangs can be rotated in various
clockwise and counter clockvise degree increszents tc give
the user a sun like perspective of hov =much shading the
overhang is doing. But because the sun's path varies frcr
day to day and fros season to season the isometric rotation,
vhich is fixed, can not be taken as ar accurate vieu froms
the sun.

like opening manipulations, overhangs can ke changed inr size
and wall position as well as be added and/or deleted. 1211
EDECT's overhangs are rectilinear projections frosz the wall
they are initially created op and any wall can have more
than one overhang. Of course in the built environsepnt cver-
bangs and shading devices can take diverse formss and config-
urations. While FDECT can not model all gpcssible overhang
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types it can simulate the beneficial shading of zcst cver-
hangs with reasonable accuracy.

Fiqure 19: Overhang Manipulation Screen

2.7.7 Buildimg Systesm_and Other Definitionms

like the nmacroclimate definition, other nor-envelofe asgects
of the building sust be defined (or defaulted) so EDECT can
do an annual energy consumption analysis. 7Tlese aspects are
building type, occupants, mechanical system and 1lighting
system. The selection menus for eack are all part cf cne
screen wikich 1is equally divided into four windows (Figure
20).

The building type choices are a representative but not all
inclusive 1list of envelope dominant tuilding classes.
Different types represent different amounts of usage, e.q.
a hotel/motel may be used around the clock vhere an cffice
is norsally used 8 -~ 10 hours in a 24 hour period and not at
all on veekends and holidays. Building types with greater
usage sust use pore energy to maintain comfort levels.

The nusber of occupants are picked in a cumulative macrer ic
increments of up to 30 at a time. Thirty was chosen as the
paxioym increment because in many envelope dominant kuild-
ings ttere are 3C occupants or less (19). Of course the
user may add up more tham 30 occupants but then the design
begins tc become load dominant. Each occupant has a direct
impact on energy used to condition and light ¢the interior ‘
|
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environmsent as vell as power possible prcducticr equip-
ment/mackinery.

The mechanical system menu lists the most common heating,
ventilation, and air conditioning (HVAC) types. The various
HVYAC systems contribute to the cooling load by giving cff
varying wmeasures cf process heat. They also use enerqgy
sources (fuel, electricity, etc.) with varying efficiercies.

The 1lighting systes options are likewise indicative of
industry standard approaches to building illurimation.
EDECT is not an artificial 1lighting design tool so although
a design may bave more than ome lighting systez only cre,
preferably the most extensive, can be defined for SEE analy-
sis and comparison purposes.

BUILDING TYPE: OCCUPANTS:

cLIrac

COTUNITY CENTER P

G ARYIUn

NOTELAMOTEL 12 .3 4 3

PPARTIENT T 8 9 18 1! 12

REIIDENTIAL 13 14 18 16 17 19

arrIce

RETALL 19 20 21 27 23 14

WAPENOUSE 29 I 21 28 29 38

TOTALs (RESET)

MECHANICAL SYSTEM: LIGHTING SYSTEM:

oIL-FIRED INCANDE SCENT

CAS-FPIRED PLOUREICENT

STEAM CONVERTER PERCURY VAPOR

RESISTANCE BUIL METAL NALINE

REITIITANCE TRIF HIGH PRES 30BIWM
WATER HEAT PUrP
AIF HEAT PUP

Fiquore_20: Building Systems Screen
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One of EDECT's rain features is the graptical fers with
vhich an cbject's envelope energy performance is presented.
EDECT is intended as an architectural design systex and
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architects generally coamsunicate graphically better than
numerically. Certainly an architect vwould rather see a
design thap read its statistics or dimsenmsions. Por that
reason the envelope energy results are presented in a three
dimensional graph form, whose shape is indicative of
good/poor perforaance.

The graphing methcd was set forth in the SCLARS analysis
technique (25) amd is two perpendicular (X and Y) azxes
corresponding to the 15th of every sonth and every hour in a
24 hour period. 2 13 x 25 (the first sonth and hour are
repeated) grid is created by the intersection of each axes*
divisions and at each intersectioa poirt a Z value irndicat-
ing the smagnitude of heat loss or gain is calculated. By
connecting all points of intersection wit} lines parallel to
each major axis the image of free fors surface or patch is
created.

Two basic graph shapes show gocd and poor envelcpe €rergy
design. A saddle shaped graph (Pigure 21) signals good
perforsance. When heat gain is most needed - during winter
months - the building gets it, but proper shading of south-
ern exposed openings prevent unvanted surmer heat gair.
Judicial ase of north fenmestration and envelope =material
selections prevent extrepes in heat loss and gain. BPcor
performance, on the other hand, is syebolized by a ‘heat
sountain® (Figure 22) where undesirable Reat is gaived
during suaomer wmonths due to isproper opening shading and
desirable heat is lost during the winter due to ccmbinaticr
of excessive north fenestration and inadequate envelope
UO-values.

After learning to judge perforsance graphs against these two
extreme examples, and after a fev experiments ip trying tc
achieve a saddle shape graph a user rapidly 1learms how the
envelope elements affect the graph, and can better wmake
aesthetic and energy design decisions and trade-offs. 1t is
important to note that EDECT suppresses and/or exaggerates
graph 2Z values to achieve a relative uniforaity elLetmeen
graphs of different objects. Thus a 'per capita® =scrt of
visual comparison is attaiped. To determine actual bheat
loss and gain numerical analysis can be perforsed.
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2.7.9 puserjcal jmalysis

EDECT does both an extended and abbreviated annual enerqgy
consupfption analysis. The abbreviated analysis is actually
a suamary of key energy uses fros the exterded apalysis. It
appears as an alrphanumeric screenm on the 3251 display (Fig-
ure 23). EDECT's detajled analysis comes up on the 3279
color moritor apnd can also be saved on disk for bhard copy
retrieval after the end of a session (see Arrendix A).

s MUAL ENERGY USE SUTRMRY cuTy)

SELSSEEESEIEEEZ RS RESSESREIEFEIREERETIRESEE

TUTAL WEATING ENERCY USE: 44

TOTAL COOLING ENERGY USEs 168
SOMESTIC WOT WATER FUEL USE: ]
TOTAaL CONNECTED ELECTRICAL LOAB: 70

TOTAL @ovAL ENERGY U3E) 297

Fjgure_23:; Arpnual Energy Use Summary Screer

2.7.10 ke Comparison Capability
Another isportant EDECT feature is its faculty to display up

Ny to four grarhical analyses of different energy designs
:5 siaultaneously (Pigure 28). This was considered almcst
j essential since although a user could possitly remeater or
4 jot dowvn a mumerical result, graphical results are rpct as

easily recalled and side by side comrparison gives the
designer flexibility and speed in arriving at ftetter or
optiaus energy designs. Different 3L eavelope e€nergy
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perforsance graphs may have only slight variations which can
be best spotted in adjacent displays.

Each EDECT comparison display quadrant shous a lateled
graph, object number, and isosetric image of the object.

Pigure_24: Graphic Comparison Screen
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3. EDRCT User®s Hanual

This chapter describes in detail the PDECT comsands and
interaction methods available to the user to design/redesign
object models anrd evaluate their emergy performance. The
initial object creatjion is done with ARCHINODOS amnd gues-

Bodos_User®s_Mapual (40).

This chapter's first section exgplains the assumptioms about
an object EDECT operates on, and the second descrites the
primary and secondary senus. The remaining sections take
the reader through EDECT explaining facets of the systenr
along the way. The order in which this manual is presented
basically corresponds to the order of comrpands ir the
coasands area of the EDECT screen but should not be
construed as the only sequence FEDECT can run under. EDECY
vas designed to be flexible and allow the user to rmove
throughout the systes freely.

3.1 3The Object

The variety of wmodels that canm be created using ABCHIBOLOS
is infinite. Some say even be massing studies vith little
or no structure isposed on thes. Por the sake of bhaving an
object model that can bDe evaluated even at a scheratic
design stage certain assumptions have been made:

1) The object bhas a continuous *skin' or exter-
ior envelore. This means that any bholes in
the valls must be made as a door or windov.
If an object were othersise, i. e. with an
uncovered opening, there would Le little
sense in doing an energy anmalysis on the
design and atteapt to reduce energy
consurptice.

2) The object must have a floor, (e. g. te
generated on ARCHINODOS as building model
type 2, 4, 6 or 8).

3) The object zust have a roof (for hopefully
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obvious reasons). If the roof is to ke
flat, a type & building model can be selec-
ted or a flat roof may be sisulated using
ARCHINODOS roof gemeration technigues.

Both type 1 (solid) amd 2 (shell)

roofs can be used on

objects sent to RDECT.

3.2 Pprisary apd Secondary Besus

EDECT*s key source of user input is througk light per acti-
vated coesand snemonics. Each command represents a proce-
dure or procedures carried out by the systes. The user
simply identifies the coasand desired and picks it with the
light pen. With rare exception the user skould mpever have
to take his or her eyes off the 3251 screen to carry out an
operation. Sose procedures require sore thar ome light gen
pick and the Strip Nessage Box prompts the user for addi-
tional action. Use of EDICT will be eased consideratly by
reading and understanding the strip wmessages. Certain
keyvords in the strip messages are also light pen activated.
Tirougbout this wsanval, strip messages (including error
messages) vill be referred to by aumsber and sasgle strig
messages are enclosed in parenthesis and in upper case
letters. Appendix B lists all EDECT strip/error sessages by
nuster and briefly explains the cause of the error messages.

After successful systeam initiation, the first coszands that
come uf in the Copmands Area are the primary commands. HNost
primary commands are grouped into four categories;
OBJECT{(S), (RE)DEFINE, ANALYZE, and TIMPRCVEMENTS. CCHEPARE
is a prismary comsmand rather than a category beader. 1The
four category bheaders are inforsational only and not light
pen activated. When picked, certain primary cossards cavse
the prisary coemand smenu to be temporarily erased fros the
comrand area and replaced wvith a secondary coxmand seru.
EDECT has five secondary coemand menus; Crientation, Wall,
¥indow/Door, Overhang, and Compare (FPigure 25). EBachk in
turn holds more compands. HNote that when picked, not every
prisary command causes a secondary Bsenu to appear, but
instead the primary command senu remains and 1light pen
attention is called for elsevhere on the screen.

The folloving guide is grouped with the command category
headers forming sections (e.g. 3.3) and primary cosrands
forming subsections (e.g. 3.3.1). Purther explanations are
arranged as unnunmbered listings under the ccrresponding
sultsection.
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0
3.3 QOBJECI(S) Copsapds Category

., The first image the user sees on the 3251 is tbhe eLasic
‘N screen shovn in Pigure 25. The Object Data Box, Strip
. Bessage Box, Object List Area and Grarhics Area are Lblank.
-~ Before anything else can take place EDECT uust have an
e object or objects to work with. Retrieving objects frce
disk, 1listing retrieved objects for selection, deleting

. objects froam session memory and saving session data tc disk
‘: are all accomplished by commands in the OBJECT(S) category.

N

Wy

- 3.3.1 READ _FPROB DISK

Aﬂi Ain EDECT session begins when this cosmand is picked. a1l
& objects in disk storage are listed in the Cbject List Area
' and a strip message mo. 1 ( PICK OBJECT FRON OBJECT 1ISI OB
" (RETURN) ) prompts the wuser to pick opme of the 1listed
& objects (FPigure 26). The 3279 display also gives the mame
h of the 3D file if any. The object names are 1light pen acti-
. vated and picking one makes it the current object. 211
~ subsegquent EDECT operations will be perforsed on the current
o object until another object is picked.

L~ N =00 FY ore: 113 49,
., PACROCL DWTES

- SCCUMNTY,

.: WILIING TYPR:
5 "CH. ATS.

> enn—— L LY

N

- Tk OBIECT PRON CRICET LIST OR Y L1310

gr

o

)

o

2

N Yiqure_26; Upper Screen After Picking READ FRON DISK

. In the example session, there vere 6 objects, ramed 1
E through 6, saved cn disk fros ARCHBINODOS creaticn. Rher
O objects are read fror disk storage into session sesory,
‘; EDECT also checks disk files for object dJdata fros previcus
% EDECT sessions. These EDECT files bhold data on walls,
o windows/doors, overhangs, building systeas. 1If the ctijects
~ are being read by EDECT for the first tise, 3279 messages
24 will indicate these files are enmpty. If 4the user saves
A EDECT data before ending a session, later sessions with the

o sane objects will read and use the saved data. Aprendix C
details disk storage operations.

If the user picks RETURN (in the strip emessage box) the
screen returns to the state shown in Pigure 25 and the
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syster waits for an object to be listed and picked. Picking
an object (object 2 in the example) causes the object's
‘ footprint, isocsetric view, name, and any other data ir resc-
) £y to agpear in the Object Data Box (FPigure 27).

1N 1*09 PT . 2

) B e,

NILFING TYPR:

recn. SYS..
e — LIGHTING 878,
P———————— SUUTH I—L!I

Figure_27:; Upper Screen After Object is Picked

i, 1, 0,

3.3.2 L]ISI/SELECY

In order to pick cocbjects after the initial EEBAD FFON LISK,
this comrand sust be selected. 1If the user picks READ FRON
DISK sore than once an error results and error pessage no. 1
is issued in the Strip Hessage Box. Pickipg LIST/SELECT
vyields the screen of Figure 26 but with the Cbject Data Eox
being filled with the current object's descriptics. The
user can then pick a mewv current- object or keep the o0ld one
by picking RETURK.

3.3.3 DELETE

To erase an object from session mesmory, this compand is
ckosen. The result is a list of all current oltjects and
strip message no. 2 ( DELETE OBJECT FROE OBJECT LIST OR
(RETURN) ) (FPigqure 28). If the user chooses not to delete
an object RETUBN brings back the basic EDECT screer. Pick-
ing an object frorm the Object List Area erases all tbhe
object's data fror session aesory. This is not a perranent
deletion unless SAVE 9T0 DISK is picked before a session is
teraminated. One object can be deleted per DEIETE tpick.
After object deleticn, the basic screen returns and the
deleted object's name becomes a possikle =selectee ir the
creation of nev objects (see ORIENTATICN subsection).
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Fiqure 28; Upper Screen After Picking DELETE

o

%
"3 3.3.8 SAVE _T0 DISK
> This coamand saves all session object data to disk fcr use
o in future EDECT sessions. SAVE T0 DISK can be picked as
- often as the user wants in a session Lut each save writes
o over the previously saved disk data. Before saving present
N data, EDECT verifies the user's intent witk strir sessage
no. 8 ( ALL DISK NABES WILL BE WRITTER OVFE. CCRTINDE? (Y)
. (N) ) (Figure 29). Picking N fror the Strip HNessage Bcx
- will return the basic screen and Y will accoeplish the save.
o The user may leave a message/label with the 3D data file via
J}: the 3279 monitor/keyboard. EDECT prompts for the message on
jf the 3279 monitor and the user files the wessage with 2

*ENTEES®* on the keybcard.

‘\‘4... 1n 1*0 o .
O | FRCROCL DATE,
j’ EP @ S CUMNTS,

) NILIING TYPE
K~ reoH. 8T8, A
y - LIGTING 73,0

b [Act IT% tL YYE: CVit. Conriruey Tis 10
M

-‘.’
qﬁ

f) »

ff Pigure_29; Upper Screen After Picking SAVE TO DISK
)\:.w

>
v

' 3.3.5 Bapjpulatipg the Graphic Object Descriptors

g&‘ The footprint and iscmetric view of an object can te altered
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N for easier viewing by picking the light per activated scale

u and viewv selects (Figure 30). There are fcur scales which
T can be established in a cyclical manmner;
e
(N
" 1=90 T -> 1=180 PT => 9=20 PT -> 1=40 PT -> 1=90 P9I ....
:%i and three views which are also picked im cycle;
SOUTH -> SOUTHWEST -> SOUTHEAST -> SOUTH weee .
e
h)
'g{ It is recosrended the scale that gives the largest image
t3 vithout clipping by the frame lines ke arrived at as certairn
S otbher EDECT operations fit graphic images to viewing windows
at the object isometric view proportion.
i )
o T e e, 2
o FACROCL DWTE,
el y G CUPANTS:.
. NILIING TYPE
f_ MECH. BTS..
_::._‘: . LIGNTING 87S.4
!
~1-
v SCALE VIEW
- SELECT SELECT
)
s Pigure_30; Graphic Manipulationm in the Object Data Box
o
J
P 3.8 (RE)DEFIBE Commands Category
*;2 EDECT's abilities to handle an object®s energy elesents and
o descriptions are controlled through the coamands in this
- category. Some elements, like overhangs, say be defined for
- the first tire. Others gmay be redefined froam previous
o ARCHIFODCS or EDECT definitionms.
o 3.8.1 BACBOCLIHNAZTE
'f'.
;,q To establish a weather zone where the design object would ke
o built this command is picked. An icon of the United States
o with nupbers at the macroclimate cities' location, a
e descriptive 1list of the cities and +the npumber 16 strirp
-»;- pessage ( SELPCT MACROCLIMATE NUNBER FROR BAP. TC REGISTER
- SELECTICN: (FETUBRN) ) appear on the 3251 screen first (Pig-
ds ure 31).
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Wkile a sacroclimate is being defined, the primary comeands
are inactive. The numbers on the states iccn are light fper
activated and can be picked as an initial sacroclimate defi-
nition. Whenever a macroclimate number is picked anm indica-
tor (>) is placed next to the nusber. Picking ancther
nueber replaces the indicator next to the new selection.
Picking RETURN finalizes the wmacroclirate choice by glacing
the macroclimate number and name in the object data trox and
returning the light pen active basic screen. The macrccli-
sate can be redefined any nuamber of tises during a sessicon.
In the example session, macroclimate 8-Presno, CA vwas
picked. Macroclisate nusber 8 also happens tc be the
default macroclisate.

/]N 1=48 FT
NAE,
mcuucn.nwrt.( B-FRESND >
OCCUPANTS:
BILDING TYPEs
MECH. §YS..
LIGHTING SYS.o
FUGTPRIRY SUUTRUEST VIEW
[SELECT NICROLLINATE NUMBER PRON TP, TO RECISTER SELECTION TRETURN) |
MACROCL IMATES,
1)MARTPORL CT ) CHARLESTON. ST
DMDION. T 1O LITTLE ROCK. AKX MACROCLIMATE
IIILLINGS MT 1) KNOXVILLE, TN CHOSEN
4)INDIMNAPOLIS IN 12) PHOENDG A2
DISALT LAKE CITT. UT  13)PEBLAND. TX ODIEET(S)
OELT. NV 14INEW DALBANS. LA REAL FROM BISK
LIST/SELECT
T)MEDPORD. OR 10) WOUITON. TX peLeTe
BIPREING. CA 1ML L SAVE TO BISK
{{MACROCTIMATE
ORIENTATION
ROOF
WALL
FLOOR
WINDOW/DOOR
OVERHANG
BLDG, SYSTEIS
AN YZ 6
CAAFRICAL
NUMERICAL
[T PRavErENTE |
N. PENESTRATION
S. PENESTRATION
MACROCLIMATE
INDICATOR COMPARE

Fiqure_31: Macroclirate Definition Screen
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3 3.8.2 QRIENYATION
N This cosmand enables user defined (re)orientation cf the
" current object or the reoriented object can te saved under a
- new object name. When a mew object nare is called fcr, all
o’ current object characteristics (openings, overhangs, build-
L ing systeas, etc.) are copied under that mnev pane.
" .,
.
_:_ ’1N L NNE 2
- PACROCLIMATE:
OCCUPANTS:
N BUILDING TYPE:
o HECH. 8YS..
e ——— LIGHTING $7S.4
. ——SUUTRWEST VIEw
AZ [SELECT WURDPArDT TG DISPLAT IN OF MAIN MERU T RETURN.
o 1 2
<
:'_J f{AAIN WBNU
:} ACTIVE SUADRANT
.. 1.2 3 4
- SEERBELENT
| -3 s
> -19 19
-3 n
5‘_, -43 (L]
-88 | ]
: -180 199
h CLEAR BuUABRANT
1 2 3 4
' 3 4
3 “« Sertt SAWE
> NEW BAVE
<.
“-
kx
<
o
N
g
™~
o
~
~
N rigure_32; Initial Orientation Screen
%’

The first 3251 display in the orientation procedare divides
and numbers the graphics area into four egual gquadrants,
gives strip message no. 4 ( SELECT QUALRART IC DISPLAY IN CR
wmMAIN MENU"™ TO RETUEN. ) apd replaces the pripary corrand
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menu with the orientation secondary wmenu (Figure 32). Tc
bring the current object footprint imto one of the quadrants
for (re)orientation a twvo step coamand sequence pust be
folloved. Pirst sake one of the gquadramts active by picking
its nusber under the ACTIVE QUADRANT command. The gpicked
guadrant vill be indicated with a box around the muater in
the guadrant. The active quadrant choice w®may be changed
before the second step. The second step is to pick the
cosmand (RE)CRIERT which places a proportiomal foctprirt
with rotation disk in the active quadrant (Figure 33). The
rotation disk is for user reference with points placed in a
circle at 15 degree incCrements.

1N 1=4F FT

NNE: 4
PACROCL DMATE,
OCCUPANTS:
BUILEING TYPE:
MECH. §YS..
LIGNTING 3YS.s
FUUTPRIRT SOUTRIES Y VIPQ |
PIeK DELPEES OF TPETURND |
@] 2
. AR |
RARAEN ACTIVE QUASRANT
N . 12 3
N !
" : (E) ORTENT
R R sECREES
! 3 -3 ]
taest -19 19
-39 n
ROTATI|ON 4 pod
DISK -9 »
-1 100

CLEAR QUATRANT
1.z 3

T Swe
NBW Save

Piqure_33: Orientation Screen v/ Object Ready for Rctaticn
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Once an object is in an active quadramt with the rctaticr
disk the orientation can be changed by picking the degree of
rotation number under the DEGEREE commsand. Positive pusbers
irdicate clockyvise rotatior in the degree indicated and
negative nuabers denote counter-clockvise rotatior. Any
corbination of degree picks are allowed, and during rotation
all commands but degrees of rotation are inmactive.

When a tentative orientation has been arrived at, the user
may reactivate the orientation secondary coszands by picking
RETURN ip the strip ressage box. The (re)orientation proc-
ess may be repeated for all remaining quadramts. %o reuse a
filled guadrant it »sust be first cleared by picking its
nuaber under the CLEAR QUADRANT command. Then the rctaticr
process for that quadrant say continue.

The SAME SAVE and NEW SAVE commands allow the user to charge
the current object's orientation or create a nev object. 1If
SABE SAVE 1is picked EDECT will first prcept the wuser with
strip sessage no. 6 ( CUBRENT OBJECT WILL ER WBITTEX CVER.
CONTINUE? (Y) (X¥) ). If the user picks N the tbhe strigp
message tox is cleared and nothing happens. If Y is picked
strip message no. 7 ( SELFCT QUADRANRT NUBRER ORIENTATION 70
BE SAVED ) prompts the user to pick one of the quadranmts as
the current objects orientation. If a guadrant nurber is
picked that quadrant®’s orientatiomn becomes the current
object*'s orientation. ©Only filled guadrants will have their
nuskters light pen activated.

Picking KEW SAVE first prompts the user vith strir message
nO0. 3 { PICK NANE FROM AVAILABLE NAMES LIST CE (BETURK) ) to
pick a nev name froe a list of unused mawes in the Object
List Area or RETURN to the active orientation menu (Figure
38). 1If a nev name is selected the systex then proegts for
tbhe quadrant containing the desired orientation with strirp
message no. 7 ( SELECT QUADRANT NUMBER ORIERTATION 9IC BE
SAVED ). As with SANE SAVE only a filled quadrant®'s numter
can be picked. Upon picking the quadrant a complete ccpy is
made. If smore copies are pade the nev nase Just selected
does not appear as a possible bpev object naze. Alsc ir any
later 1listings c¢f objects in session =2emory the npewly
created object will appear.

For ccerparison or other purposes exact copies of an object
can be rade by rotating the current object a positive degree
incresent ther an egual negative degree incrempent and final-
1y saving the orientation as a newvw olject. The ertire
(re)orientation process can continue uontil all 99 availatle
object names are used or until memory is exrended. ¥®arning
messages concerning memory size, if any, appear on the 3279
display.
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The final command of the (re)orientation process is H#AIR
NERU which, when active and picked, returns the basic screen
and primsary menu.

N =¥ FY
1 NNE, 2
MACROCLDWTE,
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[FICK _NAHE_FROH AVATLAZLE FAFIES LIST R LATLGH

1 2

1132
3 24

ot o

n.‘
[
-

= 5ot e
aNe e

LR L L L EX L LR L.
VAN DO U D@ WS
A2S2ITPE2ANVIALT.

e d
o N

GRE LA AT DD S O NN
LAWNTOLEGNTOLNNTS
BT 4 LY. 5 -]
3882258852838
& & J
a8

[ 3.1
-

SESRJTLILZYL NG
L L X J
L& X

(]
-y
s

|

ACTIVE QUATRaNT
12 3

(RE) ORIENT
DECREES

-3 3
=19 3
-38 n
-4 L]
-89 »
=380 N

CLEAR SUABRANT
3 12 3 4

SAE SAVE
NBJ AVE

Figure_ 34; Orientation Screen before NEW SAVE

3.4.3 30OF

The roof operation is basically a menu selection prccess.
Por reasons explained in Chapter 2 a choice of roof
construction types is presented to the user for selecticrn.
When the cozmand ROOF is picked the Graphics Area fills with

RSN,
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roof description itess and a list of twelve ccpstructicn
types. The nusber 20 strip message ( PICK ECCF CORSTFUCTIOFN
TYPE BUBEER, OB (BETURN) ) then prompts for selecticrs frcs
the list or to return to the basic EDECT screen and prisary
menu {(Figure 35).

1'4 1=V FY R
m!‘
MACRUCLIMATE,  §-PRESND
OCCUPANTS)
WILRING TYPE
MECH. SYS.¢
LIGHTING §YS.
FUTTPRINT STUTRWEST VIEw 1 !
P Ter e CoNSTRUCTION TPE rB el OF S LRETURND |
ROOF TYPE:
PITCHED i’ CATHEDRAL CEILING
CURRENT CONSTRUCTION 2
BHIECT O
READ FROM DISK
AVAILABLE ROOF CTONSTRUCTION TYPES "-::IT’:"-“"
1. 1 RIGID INSULATION 3 WOOD. 8. JUILT-uP ROOP. I CELLULAR GLAYL SWE TQ BISK
INJULATION. 2 CONCRETE.
2. 2 RICID INSULATION. 2 WOOR. . SUILT-tr [FWCROCLIFATE |
- JUILT-UP ROOF. 2 CELLULAR GLASS. URIENTATION
3. 1 RIGID INSULATION. 1  CONCRETE. INSULATION. 4 CONCRETE. xoor
9. NILT-uP ROOP. 4 RIGID INSULATION. | FLooR
2 RIGID INSULATION. 2 CONCRETE.
4 CONCRETE. 1-2 GYP BOARD, WINDOW/SOOR
OVERWANG
BUILT-UP ROOF. 2 CELLULAR GLASS 11. BUILT-UP ROOF. 4 CELLULAR GLASS
INSULATION. 2 CONCRETE AIR SPACE. LIC. 3YSTEMS
DPSULATION 2 DNSULATIONL 4 CONCRETE. 172 GYP
BUILT-UP ROOF. 2 CELLULAR GLASS - AL TZE
INSULATION, 4 CON CRETE. mIR SPmCE.  32° 2“5},’,‘2;7{?":;,',';2".‘,2;"' CRAPHITAL
172 GYP BOARD, ' NUMERITAL
BUILT-UP ROQF. 4 CONCRETE L!F'I'WF%W!‘I'_J
2 CELLULAR GLASS INSULATION Ty
7 CONCRETE. .
N. PENESTRATION
S. PENESTRATION
COPARE

Pigure_35; Roof Selection Screen
The top roof descriptor identifies the roof tyre as:
1. Fitched w/ Suspended Ceiling (ARCHINMODOS Iyfre 1)

2. Pitched w/ Cathedral Ceiling (ARCHIPCLCS Type 2)
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or 3. Plat w/ Sustended Ceiling.

The type of roof determines howv »such roof area is calculated
as affecting interior heat gain and howv much interior vclure
is conditioned air voluse. Since ceilings are assumed to te
(and econosically should be) the thermal barrier (imsulated)
their rocf area is detersined as being egual to the area of
the footprint. The volume is roof area times extericr wall
height (see Chapter 5 calculatioms). Calculations for roofs
vith roofs with suspended ceilings however sust take iotc
account the true roof area and interior voluse (25).

The next descriptor indicates the construction type as
currently defined. If no definition bhas been wmade it will
be blank.

To make an initial roof construction type definition the
user picks the nusber of ¢type vanted, the nusbers beirg
light per activated. If the total tbhickness of tte type
selected is less than or egual to current type's thickress
the current construction descriptor will be updated with the
construction type selected. Otherwvise, strir message pc. 21
{ CORRENT ROOF THICKEESS IS LESS THAN CCNSTEUCTION SFELECTED.
MODIFY? ({Y) (N) ) will ask if roof thickness should be modi-
fied. Picking Y (=yes) will replace the current witl the
nev vhile N (=no) does mothing excert return the original
strip message no. 20 ( PICK ROOF CONSTRUCTION TYPE NUL <R,
OR (RETURN) ). Roof construction type initially defaults to
number 2.

To return to the basic screen and active prisary menu the
user picks RETURN in the strip message Lklcck. This alsc
registers the current roof construction type in session
ReRory. In the exanmple, roof constructicn tyge 2 vas
chosen.

3.4.8 WALL

Wall construction type definition is similar to the senuv
selection course fcr roofs. Picking WALI brimngs up a list
of 19 wall construction types, a current object footprict,
the vall secondary senu and strip message/proept no. 22.
Any vall that bhas been previously defined will bave the
construction type nurber superisposed on it (Figure 36). To
begin wall definition the number of the ccuonstructicr tyye
desired is picked. A selection indicator (>) appears next
to the number selected and updated for subsequent chcices.
To assign a ccnstruction type to a wall tke user then picks
the vall froe the enlarged foot print. A1l valls ck the
enlarged footprint are 1ligtt pen activated. Sisilar to
roofs, any increases in wvall thickness due to tyre selecticn
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must be first approved by the user through strip message no.
23 ( CURRENT WALL THICKNESS IS LESS TBAR COBSTFUCTION
SELECTED. BODIFY? (Y) (N) ). Default construction tyre fcr
valls is number 2.

N 1540 FY

1 NNE 2
MACROCLIWATE:  B-PRESND
OCCUPANTS:
WILIING TYPE
MECH. SY3.0

~FUTTPIIRT —surresT ] L ST
PPTEK WAL LONSTRUCTION TYPE =0 WALl SECRE DR TENy TOwes.

AVAILAILE wWALL CONSTRUCTION TYPES

1. 374 WOOD SIDING. 2 X 4 WOOD STUDS.
3 172 AIR SPALE 12 CYP BOAPD.

[

2. 374 WOOD SIDING. 2 X 4 WOOD STUDS. 3 RN FENU
3 172 GLASS WOOL. 372 GYP ROMRD,

SELECT ALL

> 3. 374 WOOD SIDING. 73 WOOB FURRING,
8 CONCPETE BLOCK. 2 X 4 WOOD STUBS. 3 3
3 172 GLASS WOOL. 3172 PANELING.

4. 374 WOOD _SIDING. 778 WOUD FURRING, b 3
8 CONCRETE BLOCK, 2 X 4 WOOD STUBS.
778 WOOD FURRIN G. 172 PANELING.

[

9. g UtCD. b CONCRETE.

b. 172 CTEFENT PLAYTER. 4 FILLED
CONCRETE BLOCK. AIRSFACE. 4 PILLED
CONCRETE BLOCK. 172 CEENT PLASTER.

7. 172 CEMENT PLASTER., 4 CONCRETE 13. 8 IRICK/CONC. BLOCK. Z RIGID
BLOCK, AIPSPACE, 4 CONCRETE BLOCK, INSULATION. 172 GYP ROARD.
1/2 CEMENT PLASTER.

14. § PRECAIT CONRETE SANBIICH PANEL.
8. 177 CEMENT PLASTER., 4 NOLLOW 2 POLYURETHMANE CO
TERRA CUTTA ILOCKS. AIRSPACE,
172 CEFENT PLASTER. 15, 10 BRICK CAVITY WALL. 2 RIGID
INSULATION IN CAVITY.

9. & SO0LID PRICK. 2 RIGID INSULAT ION.

172 GTYP BOARD. 18, 19 FRICK CAVITY WALL.

10. & MOLLOW BRICK. 1 X 2 FURRING. 17. 319 BRICK/LONC. CK CAWITY WaLL.
172 GYP B0ARD, 2 RIGID INSULRTIOH IN TAVITY.

11, & HOLLOW BRICK. 2 RIGID 18. 18 BRICK/TONC. BLOCK CAVITY WALL.
INSULATION. 3172 CYP J0ARD.

10. 4 BRICK VENEER, 172 INSULATION

12, ¢ IRJCK/CONC. BLOCK. 3 X 2 FURRING. B0ARD SHEATHNING. 2 X 4 WOUD STuDS.

172 GYP  BOARD. IATT (R-11) INSULATION 172 CYPSUML

Pigqure_36: Wall Selection Screen

If all otject wvalls are to be of one construction tyre the
corzand SELECT ALL may be picked after selecting the type.
In the example all wvalls have been SELRECT ALL defired as
tyre 3.

MAIN MENU is picked to register definitions appearing cr tke
footprint and restore the EDECT basic screen/prisary menu.
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3.8.5 ri00B

Since all models analyzed by EDECT are assumed to be slat-
on-grade construction there will be no appreciakle bheat
transfer through the floor. Any contribution to the heat-
ing/cooling loads from the floor ther will come fcrs the
floor slad periseter. Standard practice with floor slats,
in fact required by code in some states, is to imsulate the
slal perimeter to minisize what floor heat gain and loss
there might be (22). #With this in mind EDECT has nc user
interaction for the PLOOR command. Instead, vhen the user
picks the cossand FLOOR an informative gessage about the
perimeter insulation agppears in the graphics area (Figure
37).

FOR COMPARISON PURPOSES, ALL FLOORS ARE CONSIDERED SLAB ON
GRADE WITH PERIMETER INSULATION AND A HEAT LOSS RATE OF
.55 BTU/HR ™ FT ® DEGREE F.

Piqure 37: Ploor Message

The sase perimeter insulation is used for all objects so
fair comparisons betveen different objects can be rade. Tte
U-value chosen is enforced by several building codes ard ar
econosical chcice.
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3.8.6 ¥IEDOW/DOOR

To sanipulate openings (vindows and doors) BDECT uses the
Windovw/Door Secondary Nenu and two different screers ir the
Graphics Area. B®hen the comsmand WINDOCH/DCCE is picked tbhe
secondary =menu, initial graphic area screen and strip
message npo. 9 ( PICK NALL PFRCHN EBLARGED PCOTPRINT OR *BAIN
MENU®™ YO BRETUBN ) are brought up (Figure 38).

1N 154§ FY
[ ] 2

MACROCL DWTE, S-FRESND
SCCUPANTS,
WILEING TYPR:
[, 1= O 3; MY
LICHTING $Y8.4

e T STITHEST JIEY

ICK WALL PROM BNLARGE FAIN FENU

1

FAIN MENU

OPENING
ADD
mere

»

N

&Ko)

N7

» <«

2 WINDOW/DOOR TYPES
TON < T
UBLE-HUNC Wl WE Wl

»

1 NON-WEATHERSTRIPPED N/

2 WEATHERSTRIPPED V
DOUBLE-NUNG FETAL PRAME WINDOW DEFINE TYPE

3 NON-WEATHERSTRIPPED s

4 WEATHERSTRIPPED “:'7;
ROLLED STEEL FRAME GLAZED WINDOW/BOOR

S INDUSTRIAL,PIVOTED (OR MMNING) cLEaR

& RESIDENTIAL CABEMENT (OR HINGED) 12

Wo0R OR FETAL B0OR
T NON-WEATHERSTRIPPED
8 WEATHERSTRIPPED

[ % SINCLE o
? dOUILE
T TRISLE

Figure 38: Beginning (Basic) Window/Loor Screen

The footprint in the wupper right quadrant is in tbke sare
proportion to its window as the Cbject Data Fox footprinmt is
to its window. All walls on the larger footprint are light
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¢! pen active. The 1lower right quadrant contains the opening
" types definition menu which is divided imto twvo jarts;
X construction choices and glazxing choices. The pusbers next
g to the construction types and the letters S, D, and T mext
o to the glazing types are also light pen activated.
v To begin working openings, the wall om which openings wvwill
be worked sust be picked. Note that a wall does not have tc
WY bhave openings before being picked. Before a vall is picked
N all copnands are in a temporarily imactive state. her a
}: wall is ©picked the Graphic Area is replaced with ap

elevation of that wall, scale nmarker, scale change cossard,
T and strip wmessage no. 10 ( SELECT CEENING->OPEFATICN,
(RETORN), OR SAVE IN WINDOW 1 2 ) comes up (Figure 39).
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. n ACROCLIWTE:  S-FREIND
ARy, 218 OCCUMANTS:
' NNILIING TYP:
MECH. SYR.e
LIGNTING 3YS.¢
e BT OPENTNC S0P ERATI O CRETURR) e DR SAE IR winiow 13
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OPENING
[} 1]
JELETE
A
&
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. ] A
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/ DEFINE TYPE
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L 12
CLEAR
SCALE 11
CHANGE
SCALE COMMAND
MARKER
[ ] 4FT SCALE: u sl

Pigure 39:; Second Windovw/Door (Elevatior) Screer
The elevation appears at a scale proportional to the Gragh-
jcs Area as the footprints - both in the Ot ject Data Bcx and
the previous screen - are to their respective vindows. The
elevation can be scaled up or dovm by picking U (ug) cr T
(down) fros the Scale Change Command. If there are any
overhangs on the wall they are differentiated fror cferirgs
by a lighter intenmsity on the 3251. Cpenings are light fen
activated. From this screen the user ray, at ary tire,
return to the previous screen by picking RETURN in the striy
message tox. Also in this screen opnly the corrands LI,
DELETE and the movement disks SHAPE and TRARS are active.
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W Before covering EDECT's opening sizing and positionming carpa-
) bilities, a brief explanation on the movewent disks is
A warranted.
= Bovement Djsks Description
o Used in both opening and overhang operatiomns, the mcvesent
> disk is an isportant EDECT - nuser interaction device.
?ﬁ; Graphically it appears as a pattern of 17 varying s£ized
{Q} arrovbeads arranged around a coasand mnemonic (Figure 40).
:*:4-:
Lred GO —

" OPENING

s ADD
:::.*-' DELETE
R »
B ‘n'.\ Lon %
< %wvs}
L K%

L ZA

- "4

- OEFINE TYPE

"‘:.': &eLECT
Mg 112

)
’;“: > CLEAR
2!0 - 12
S
e Pigure 40: Movememnt Disks (Window/Door Secondary Menp)

f; Each arrovhead is light pen activated and represents the
v nusber of inches of command mpemonic movement. For exasmple,
3 the smallest arrovhead pointing up from the SHAPE ccrmand
s vill elongate the active opening by 2 inches in the verti-
ﬁﬁf cal, and the largest arrovhead pointing to the left videns
oy an opening by 20 inches in the horizontal. All movement
N disk arrovheads throughout EDECT symikolize the same irnch
'ﬁ; guantities shown in Figure 40. Arrovheads pointing down or
s to the 1left stand for negative gquantities. The ©pature of

each movepent disk cormand will be explained individually.

=

;-"'
o Shaping and Boving Opemings
Ly To shape or move an opening on an elevaticr the user rust
v first pick the orening to ma¥e it active. There can ke no
S sore than one opening active at a time ard the nuser car
¢4 activate any opening on the elevation screen at anpy tise.
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The active opening is identified by a bigher intemsity thar
any otbher opening. Activating one opening deactivates any
previously active openings. The commands available to oper-
ate on an active opening are DELETIE, SHAPE and TFANS.
DELETE erases the active opening, SHAPE changes the size per
arrovhead picked, and TRANS moves the opening in the direc-
tion and incresent of the arrowhead picked. The SEAPE tran-
sformations operate on a box-scale princifple vhere the lcwer
left hand corner of the opening is fixed and top (for ur and
down arrovheads) or left (for left and richbt arrcwheads)
opening segment mcoves in the increment picked.

The folloving figure shovs the example elevation after the
transos 1like opening (assoring the largest opening is a
door) has been redefined vith the wmovemert disks. Af ter
activation it was reshaped by two (2) -20 inch 1left SEAPE
arrovhead picks folloved by a 20 inch and a 2 inck right
SHAPE arrowhead picks (Figure 41).

Fiqure &81: Opening Shaping and Translation Example

The ADD compand facilitates adding am opening tc a wall.
Wher tie scaled elevation screen comes to viev the ADD
conmand is activated. Picking ADD causes a 24" x 24" open-
ing to appear below and centered to the elevaticn. ¥%hen ar
opening is added it becomes the active opening and can te
operated on like any other active opening. In the follcwing
exanple figure the ADD cossand was picked and the new open-
ing vas translated up to a position above the overbang (Fig-
ure 427).




]

WL
P PP

"3

e

gRE™

b

A

O N
N ] Y.

a 8 s

OO 2N

Figure_ #2; Opening Addition and Tramslation Example

To return to the basic windowy/door screen the user has tvo
basic options; return without saving the elevation screen or
save the elevatior screen in one of two beginning screen
windowus. To return without saving, RETURN in the strirp
message box is picked and the basic screen reappears as it
vas before the elevation screen was brought ug.

To save an elevation for further opening operations the user
picks either 1 or 2 in the strip message box. Picking 1
vill save the elevation in the upper left window of the
vindow/door basic screen and 2 will save to the lover left
vindov. A pound sign (#) behind the 1 or 2 seans the window
already has an image and saving to it will erase ttat isage.
Before saving EDECT checks for illegal opening conditions.
An illegal opening condition is one where:

a) tso or more orenings overlap

b) an opening extends belov the interior floor
elevation (assumed to be 10" above grade).

c) an opening extends above the ceiling (tor
of wall minus roof construction type thickmess).

d) an opening extends beyond the side segments of
an elevation.

Any violation of the above conditiomns results ir strig
pessage ro. 13 ( ILLBEGAL OPENING/CONDITICR EXISTS. ¥ROS-
TRATED? YCU HMAY (FETURN) ) beinag issued which allcws the
user to returp tc the basic screen by picking RETURN. 1The
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user may also attespt to eliminate the illegal condition by
deleting, reshaping, or tramslating openings.

In the following figure the example elevation from above was
saved to windov 1. The mumber 8 inside the largest crerirg
of window 1 indicates that opening was previously defined as
door construction type 8. The nuskter 1 on the fcctrrint
segment indicates that segment corresponds to the wall
elevation in window 1. (Pigure 43).

(PTO WL PR
1
@]
|FE?
[
2 WINDOW/DOOR TYPES

‘ T CONSTROCTTON ]

DOUBLE-HUNG WOOD FRAE WINDOW |
1 NON-WEATHERSTRIPPED
2 WEATHERSTRIPPED

DOUBLE-HUNG METAL FRAME WINDOW
J NON-WEATHERSTRIPPED
4 WEATHERSTRIPPED

ROLLED STEEL FAAME OGLAZED WINDOW/DOOR
9 INDUSTRIAL, PIVOTED(OR AWNING)
& RESIDENTIAL, CASEMENT(OR MINGED)

[WOOD OR METAL DOOR
T NON-WEATHERSTRIPPED
8 WEATHERSTRIPPED

“BLAZING
8 SINGLE -
D DOUBLE
T TRIPLE

igure_#43; Basic Window/Door Screen w/ Saved Elevaticr

Defining Operipg Conmstructjon and_Glazing_Types

¥ith an elevation in windov 1 and/or 2 of the basic screern,
orening ccnstructicn tyre and glazing (re)definiticr car
occur. With windecw 1 and/or 2 filled the active corcapnds
are NAIN MERD, DEFINF TYPE, SELECT, and CLEAR. The erlarged
footprint segments, elevation openings, and window/door type
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menu nusbers/letters (S,D,T) are also 1light per active.
¥indovw/door type definition is dore by picking (1) DEFINE
TYPE, (2) the opening,them (3) the construction and/or glaz-
ing type. Picking this sequence deactivates SELECY, CLEAR
and the footprint. '

If the construction type picked is either 7 or 8, which are
solid doors, the glazing letters can mot be picked. 1f
construction type 1 - 6 are picked and a glazing tyre is vct
picked & default glazipng value will be used in the analysis
calculations. Opening default values are putber 6 fcr
construction type and S (single) for glazing type.

Fhen an opening is picked in the above ¢type selectice
sequence it is highlighted to indicate it is active. In
active opering can be (re)defined with constructicn/glazirg
types as ofter as the user wants. Each tiwe a new
construction/glazing type is picked its nueber cr letter
appear inside the active opeping. If another opening is
activated, the most recently selected ccnstructicn/glazirg
jdentifiers will remain in the nov deactivated window. The
folloving figure shovs the exasple with tle tvo operings
above the door defined as residential, casement (or hinged)
rolled steel frape windov/door with single glazirg, (FPigure
54), the tranmsor being active.

bS

=1

Figure 4&u4:; Windov/Door Type Definitior Exargle

iﬁ If the user wishes to pake all the otjects' cpening
ey construction/glazing types the saxe as as the active cren-
N ing, strip message mno. 15 will accelerate the process. Stritg
ﬁi message no. 15 is issued vhen the command DEFIKE IYFE is
é?' picked. It reads:

"7

g PICE CEENING -> TYPE. ALL (LCEFINED)/ (UNDEFINED)

W7, OCPENINGS SAPME? ({FEIUEK)
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s The words DEFINED, UNDEFINED and RETUEF are 1light per
] active. Picking DEFINED makes all previously defimed ckject
Ry openings the same as the active opening while URDEFIRED
e copies the active window's definition onto all undefined
_.j-f.; openings. RETURN is picked to leave the
\*.;-'{ construction/glazing definition process and reactivate the
-;., footprint and cosmands SELECT and CLEAR. The next figure
;o illustrates this glcbal defipition technigue.
o /N TE NE 2
. MACROCLDWTE:  B-FRESND
. . BCCUPANTS:
B WILDING TYPEs
ey MECH. SYS.e
'{:;:' LIGHTING SYS.
:j-: P TER L FROr EVCARCED FOUTPRINT OR TAIN FENU 1O RETURY
:'.-f' !
};.
o
2 G Gl
e
o c—— - OPENING
Ay = am
WY BELETE
" . A
o <<( smare )>>
£ = v
-‘}d.‘
S 7 WINDOW/DOOR TYPES |
: [ TGNSTRULTION VS
be S TICE-RaNE 0T FRAE BTN & o »
P 2 WEATVERSTRIPPED | Y
T . DOUBLE-HUNG METAL FRAME WINDOW TEFINE TYPE
| ﬂ:". 3 NON-WEATHERSTRIPPED SELECT
. | 4 WEATHERSTRIPPED 12
- d ROLLED STEEL FRAME CLAZED WINDOW/ROOR
o 5 INDUSTRIAL. PIVOTED (OR ALNING CLeAR
28 1] 1 & RESIDENTIAL CASEMENT (OR HINGED) 112
[ MOOD OR PMETAL BOOR
b ,‘._:. T NON-WEATHERSTRIPPED
.. o 8 WEATHERSTRIPPED
3 ¥ Y SICE
it B BOURLE
T TRIPLE
o Figure_45: Global Copy Illustratiocn
L
- vhen the transor opening in window 1 was active UNDEFINED
':v_: vas picked after defining the tramsor as type '6S'. The
N elevation irn windov 2 (from the east side of tle ckject)
I.’.
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illustrates the four openings of that elevation were previ-
ously not defined and received the same definiticn acs the
active opening (Figure 45).

Selecting A» Opepjmg Defimitjon

Fhen the user wants to copy either window 1 or 2's elevation
onto the object the number 1 or 2 (corresponding tc the
windovs) under the command SELBCT is picked. Before amaking
the copy EDECT will verify the user's intent with strip
sessage mno. 12 ( PERMANENT OPENINGS ©RIIL BE CHARGEL!!?
CONTINUE? (Y) (N) ). MHMaking a successful ccpy will update
tke isosetric viev in the object data box and store the
vindow/door types in memory. The wvindow from which the
elevaticn is copied 1is also cleared. To clear a window
vithout saving its contents the 1 or 2 under the ccxzand
CLEAR can be picked.

To terminate opening definpition and returp the primary mernu
BAIN MENU is picked.

3.8.7 OQUVERBANG

Adding, deleting, sizing and positioning overhangs are dcpe
by picking this command. When the command CVEEHANG is
picked froe the prisary menu amn object iscretric is krcught
ug in the Graphics Area, the Overhang Secondary HNenau
appears, and strip message mno. 18 (T0 APD CVERHANG, FICK
WALL BOTTOM. ELSE PICK OVERHANG -> OPERATION ) is issued
(Figure U46). The isometric image is the sanme view and
proportion as the object data box view.
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~ =¥ FY e 2
MACROCL DWTE, U-PRESND
OCCUPANTS,
NILBING TYPE

recn. 8vS.
LICNTING 3Y3.4
M TFUOYPRINT | SUUTRWESY VIEW |
VER . Ky L " CL % QVERNARNG ~-» A {

<« ROTATE * >

Yigqure 46; Example Screen After Picking CVEREANG

The isometric viev can be changed at anytise during overbang
(re)definition using the ROTATE command in the bottos right
corner of the Graphic Area. Sipilar in concept to the move-
ment disks, the arrovheads on either side of ROTATE rerre-
sent an incremental degree of rotation the isometric view
vill be rotated at when picked. The incrererts are:

< < < BEOTATE > > >
-45 -15 -5 S 15 45 - degrees
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vhere positive numbers are clockvise rotatiopns and negative
counterclockvise. Tbe following figure illustrates the
example object being rotated a positive 90 degrees in incre-
ments of 15 degrees (Figure 47).

INITIAL
POSITION

Addjing and Deleting Overhangs

The exarfle object in Figqure 46 cape ufp on the screen with
previoucly defined overhangs. To add an cverkang to a wall
the user simgly ricks the base (bottor segrent) of the wall.
211 vall bases of the isometric image are activated vith the
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light pen. €®hen the base is picked an overbamg of default
size emerges on the wall. Default overhang size is 12 inch-
es deep x 24 inches thick x the widtd of the wall; depth
being the distance an overhang extends away fros a vall,
thickmess the vertical distance betveen top and bottos cver-
hang faces, and width the horizontal distance betwveen over-
hang side faces. Default position fcr a pevly added
overhang is with top face of the overhang even sith the top
of the wall. The backface of any overharg is coplarer tc
the plane of the wall picked to have the overbang.

When an overhang is added to a wall it autcraticully beccres
the active overhang. An active overhang is indicated ty a
higher line intensity than any other overkang. Al] icgactive
overhangs are light pen sepsitive and if ome is picked it
becomes the active overhang. The HOVE, SIZE and DPEP arrcw-
heads as vell as the the command SELECT are active only when
there is an active overbhang. Only one€ cverbhang car be
active at a time. A wvall can have multiple overhangs, too.

Deleting an overhang from the isometric picture is dcre by
first making the subject overhang active then picking the
coasand DELETE. This deletion does not affect the current
otject unless the command SELECT is picked (see selecting
inforsation below).

Sizing_and Positjoning Overbangs

The movesent disks/arrovheads around the command mnemonics
MOVE, SIZE, and DEEP control an active overbangs gpcsitice
(on its wall plane) and size. The BOVE and SYIZE arrowkeads
operate with the sase inch increments as the opering scve-
ment disk arrovheads (see Bovesent Disks Description in
subsection 3.4.6). The LCEEP arrovheads are increzented
thus:

< < < DEEP > > >
-20 =15 -5 S 15 45 - inches

wvhere a positive number extends the frcocat overhang face awvay
from the wall and a negative number contracts the frcrt face

tovards the wall.

The following figure shows an overhang that has Lteec added
to the example object's western-most wall. The lalkels indi-
cate the direction in which ¢the arrovkteads sanifpulate the
overhang. BOVE adjusts overhang wall position and SHAPFE
changes the active overhang's width and thickmess (Figure
48) .
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Figure 48: Overhang Manipulation Illustraticn

Selecting an Overbang Arrangeneat

Whenever the user wishes to record the overhang conditicr as
it appears in the Graphics Area, the command SFLECT is used.
Picking SELECT records the overhang state toc sessicn zexcry
and reflects the same state in the Object Data Fox view,
after user intent verificatiomn by strip sessage mo. 19 (
PERNANENT OVERHANGS WILL CHANGE1YY CONTINUE? {Y) (N) ). The
current object's overhangs will be updated as ofter as
SELECT is picked and SELECT can be picked sore than omnce
before returning to the primary wsenu. Returning tc the
primary senu is dcope by picking comnmand MAIK HNERU.

The next figure is the result of manipulating the active
overbhang fros Yigure 48 by +20 inches DPEP, +9 inches tlrick-
ness (SIZE), and -9 inches NOVE down. The large overhbangs
on either side of the entry wvay have alsco been deleted.
Picking SELECT after these changes would reflect the changes
in the current object's session data and the Scuthvest Vievw
in the data box above would regenerated to appear as the
large isometric viev appears (Figure 49).
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Yiqure_49: Exawple Object After Overhang (Re)definition
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3.8.8 DLDG, SISTENES

This cosmand is a composite command in that it represents
four distinct (re)definition procedures which define an
object®s building type, number of occugamts, secharical
systeas and lighting systes. Picking the prisary cormand
BLDG. SISTEMS brings up four Adefinitioo windows ir the
Graphics Area and strip message no. 17 ( EICFK SELECTICES. TO
BREGISTER SELECTIONS: (RETURN) ). The four defipitiocrn
vindovs, one per definition procedure, occupy equal area
guadrants of the Graphics Area and are labeled BUILIDING
TYPE, OCCUPANTS, HNECHANICAL SYSTEM, and LIGHTIKG SYSTEN
(rigure 50).

™ EETL I g f NVE, 2
SMCROCLIMATE:  S-FRESND
DCCUPANTS,
BUILRING TYPEs
rECH, SYS.,
LICHTING SYS.s
T wrPRIRTT | SUUTRWESY VYEW ]
Pitl i:ucixﬁﬁ. iﬂ RECISTER iiL!CTlDP&l {RE N)
BUILDING TYPE: OCCUPANTS:
cLINgC
CETUNITY CENTER P
CTRAIIUN z 3 . s .
WOTELASOTEL 1 ot
APARTYENT T 8 ® 30 11 12 READ FROM DISK
LIST/SELECT
> RESIDENTIAL 13 14 15 16 1T 18 DELETE
orFIce SAVE TO BISK
RETAIL 10 20 21 22 23 24
PNIDELIMT‘
WARENDUSE 23 26 21 28 20 30 ORIENTATION
RQOF
TR S tresen) waLlL
FLOOR
WINDOWBOOR
OVERHANG
BLIG. SYSTEMS
MECHANICAL SYSTEM: LIGKTING SYSTEM: ———
0IL-PIRED > DNUANDESCENT :a;:;;:t
> GAS-FIRED PLUORESCENT
STEAM CONVERTER MERCURY VAPOR B 2 L Tl .
RESISTANCE BOIL METAL MALIDE N' 'rs'm:s'rmrxou
RESIITANCE 3TRIP NITH PRES SOBIWN N PENESTRATION
WATER NEAT PUrP
AIR HEAT PUP
COPal s
| stor )

FPigure_50; Screen After Picking BILG. SYSTERS
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Y
ke During BLIDG. SYSTEMS (re)definition all prisary semn
e commands remain inactive. The active mnesmcnics are the renu
:MJQ types for building type, mechanical system, lighting systes;
P the numbers in the occupant *pick®' pad, RESET ip the cccu-
SN pant guadrant, and RETURN in the strip message box.
A

Vs

Selecting Buildinmg Y¥ype/Bechanjcal-ljightinmg Systess

O Building type, mechanical system and 1lighting systes are

- selected in a like manner: the user sisply picks the smenu
iter desired. Upon picking, a selection indicatcr (>) is
¢ placed to the left of the item. 1In Pigure 50 the menu itenms
RESIDERTIAL (building type), GAS-FIRED (mechanical syster)

i and INCANDESCENT (lighting system) have been picked. Only
oy one ites per gquadrant can be indicated as selected and
o further selections urdate the indicator.
s
14 Selecting Occupasts
ﬁ:g {Be)defining nuaber of occupamts requires a different proce-
- dure from the other three BLDG. SYSTERS coaponents. To
2 establish occupant number the user picks the desired ruster
froe the ‘*pick®' pad (enclosed anumbers within the occupant
quadrant). Picking more thar one nuster has a cusulative
o effect on the total occupant number whick is tallied mext to
K? the alphanumeric TOTAL: im the occupant quadrant. For exare-
n ple picking 16 -> 16 -> 2 in sequence would display 34 to
S the left of TOTAL:.
“{, Picking RESET zeroes out the total number so the wuser can
o start over. 1Im Figure 50, occupants have bteen defined at 5.
129N
b o Registering Selectjons
?xg~ When all the desired selections have been made the user may
o assign them to the current object by picking RETURN ip the
D strip ressage box. 7This clears the Graphics Area and strip
o message box; 1lists the selections in the Object Data Ecrx;
NS and reactivates tbhe primary mernu. For analysis purfoses,
: Y any BIDG. SYSTEM elepent that has not been user defined vill
s default accordingly:
A ‘,‘-_
)
::ﬁj Building Type - Office
4 ]
X “? Occugants - 30
N g Mechanical System -~ Resistance Strip
' L
“ Lighting Systesn - Flucrescent
VR
! 2‘.'.

PR
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N The folloving figure is the condition of the Object Data Ecx

after the selectiocns of Pigure 50 were registered tc the
current object (Figure 51).

N 5y
1 NYE 2
MCROCLDWTE:  S-FRESND
' OCCUPNTS, °
BUILEING TYPE: RESIBENTIAL

FECH. V8., CAs-FIRED

AR ‘U’.‘l ."

-

LIGNTING §YS.s INCANDESCENT

;‘ 0

o

o2 Figure 51; Data Block after BLDG. SYSTEKS Begistration

;: 3.5 ANALYZER Commands Category

W When the user is satisfied with the current object's defi-
K nitions, or if (s)he wants to make an interi® check on the
4 current object's energy performance the twc corrands GBAFH-
- ICAL and NUNERICAL, ip this category, are picked. A graph-
A ical and/or numerical analysis by EDECT is rapid anmd can be
) performsed at any stage of the energy design and as often as
: desired. The current object design parameters, whether
X defaulted or user defined, at the time either analysis is

called for are the ones used in the energy calculaticos.

0 The next chapter elaborates those calculations.

-

! 3.5.1 GRAPHICAL

To obtain a graphical amalysis on the current cbhject the

compand GRAPHICAL is picked which results in the gragh plot
- of object's envelope energy performance over a year®s tire
B at samrling points for the 1S5th of each month and every hour
! in a 2% bhour period. BHeat gain is plotted atove the C fplane
' frame and heat lcss below (Pigure 52). Interpretation of
the graph is straight forvard once the principles of
sutsection 2.7.8 - Graphical Analysis - are grasped.

aA e [

After the plot is coeplete, all primary ccrrands are active
and the graph image stays in the Graphics Area until cleared
by another cosmand.
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3.5.2 QNUNERICAL

Picking the comsand NUNBRICAL imvokes EDECYI's emergy avaly-
sis procedure which produces results in tmwo forams: detailed
and aktbreviated. The detailed numerical analysis is fcrrmat-
ted and appears on the 3279 display screen. Depending on
the current object, several screens worth of detailed araly-
sis forss will appear on the 3279. The user can wait for
the 4341 operating system to cycle through the arpalysis
screens - at a rate of one sinute per full screen- or view
each screen at his/her own rate. 7To move fros one screen tc
the next the 3279 keyboard keys *ALT* and °*FIELD BAFK® are
pressed at the same time. *ALT' & *CUBSR SEl' alsc brimg ug
the next screen. If the user wants ¢to viev a screen for
aore than one pinute pressing the 'ENTER' key on the 3279
keyboard will bLhold the present screen until sanually
tefreshed with the next screen. The user zay also Ltygass
the 3279 screen analysis by entering ®HT" (for halt
typing)on the 3279 keyboard before picking NUMERICAI. 1The
3279 mopitor will then display nothing until P"RT" (resurme
typing) is entered

When the detailed analysis is completed the atbreviated
version comes up in the Graphics Area of the 3251 disrlay
(Fiqure %3).

Both the extended and summary energy use results are arnual
and in fact the annual emergy sumpary is wmade up of key
selections froe the detailed analysis.

dlong with the Apnual Energy Use Summary strip message no.
26 ( DO YOU WISH TO SAVE THE ANALYSIS TO LISK? (Y) (5§) ) is
brought up asking the user if (s)he wishes to write the
detailed annual energy amalysis to disk. Picking Y (=yes)
pakes a copy of the extended amalysis to disk stcrage (see
Appendix C for details) while ¥ (=no) only clears the strip
message box. A pick of either Y or N leaves the Arpual
Energy Use Summary opn the screen and reactivates the primary
cogpand menu, vhich vas inactive since picking NUMERICAL.
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SEEEEEEESEEEEERLRESERSSSZREEAESRSRESEERERET DELETE
3AVE TO DIK
(RE) DEFINE
MACROCLIMA
TUTAL HEATING ENERGY USE» 71 ORIENTATION
TOTAL COOLING ENERCY USE: 419 ROOF
BOMESTIC MOT WATER PUEL USEs 62 :ﬁ:n
TOTAL CONNECTED ELECTRICAL LOAD: 183 WIND ooR
e s OVERHANG

TUTAL sNUAL ENERGY USE: 732

BLIG. SYSTEMS

ANAL YZE
[ 24
NUERICAL

m—*

N. PENESTRATION
S. FONESTRATION

COMPARE

Figqure 53: Suanary Energy Amalysis Screen
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3.6 JEPBOVERENYS Compand Category

In the btope of irproving emergy performance, EDECT, when
reguested, will sake a numeric determination on the erergy
design of three aspects of the current object; perirmeter
versus area, north femestration and southk fenestraticr. 1If
directed further, the =meaning of the determimatiorn and bow
it affects energy consumption will also be given. The deter-
sinations and explanations for all three aspects are handled
similarly by EDECT.

3.6.1 2 ¥5..2

This comsand, vhen picked, displays the current otjects
perimeter versus area ratio im the Grarhics Area of the 3251
display and a strip message no. 24 ( ICU MAY BREQUEST ALLI-
TIONAL (EXPLANATICKN) CR (RETURN) ) which asks the user if ar
explanpnation of the ratio is wanted (Figure S4). The word
EXPLABATICN of strip message no. 2484 is light pen active ard
picking it will give the explanation to the determination
belov the determination in the Graphics Area. After tkhe
explanation is disrlayed the strip message bcx is cleared of
all text except RETURN (Figure 55). Picking BETUEBF, wuhether
or mot an explanation is regquested, clears the Graphics Area
and Strip Message Box and reactives the prisary menu.
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1N NV, 2
MACROCL DWTE, S-PREWND
UCCUPANTS, L ]
NILBING TYPE: REJIIIENTIAL
MECH, 8YS.¢ CAS-PIRED
LIGNTING 8Y3.¢ INCANBESCENT
“SUUTHOESY VIeWw |
70U CRETURND.
11 M {adi 1)
READ FROM 3ISK
THE PERIMETER VS. AREA RATIO FOR THE CURRENT OBJECT 1I6: ','{f{,’{""“
8. 73 SAVE TO BISK
[MACROCLIMATE
ORIENTATION
ROCF
weLL
FLOOR
WINBOWI0OR
OVERNANG

G, SYSTEMS

N. FENESTRATION
§. PENESTRATION

COPARE

“u 3 PSRN J PR BRI T I I SR S LSS AP IRT RS Ty
L RSN R S A S O O IV?..-?«. Tt

4; Screen After Picking P VS. A
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N W NYE 2
MACROCL D'WTE, S-FRESND
OCCUPANTS: 9
BUILRING TYPE:s RESIRENTIAL
FMECH. §YE., CAS~-FIRER
LICHTING 8Y3.¢ INCANBESCENT
FOUTPYIRT —SUUTRWES Y VIET ]
“TREYURN) |
foBiEeT %)
READ FROM DISK
THE PERIMETER VB. AREA RATIO FOR THE CURRENT DBJECT IGs T ARED
8. 73 DELETE
: 3AVE TO BIIK
[TRE; DEFINE
MACROCLIMATE
AN IDEAL PERIMETER VS. AREA (P VS. A) RATIO IS5 1.08. THE ORTENTATION
P VS. A RATID CAN BE BROUGHT CLOSER TO 1.8 BY REDUCING R0OF
THE LINEAR FEET OF EXPDSED WALL PER SQUARE FODOT OF FLOOR waLL
AREA. FLOOR
WINDOW/TOOR
THE IDEAL P VS. A FLOOR PLAN SHAPE IS5 A CIRCLE. OVERHWWG
BLRG. SYSTEMS
AL VZE
[CRAFStAL
NUMERTCAL
TPROVERENTS )
rVvs 5
N, FENESTRATION
S. FENESTRATION
COPARE
Pigure 55:; Screen With P vs. A Ratio and Explaraticr
3.6.2 B._PENRBSTRATION
This ccsmand operates 1like the P VS. A command but, of
course, vith a different determination and explaration. 1The
north fenestration deterzination is simply a percentage
figure representing the amount of north criented wall area

taken up by openings. The next figure shows the determi-
nation and explanation for the exarple obiject (Figure S6).
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38 OF THE CURRENT OBJECT NORTH ORIENTED WALLS ARE
OPENINGS (DOURS-/WINDOWS).

FROM AN ENERGY STANDPOINT, NORTH ORIENTED OPENINGS ARE
DETRIMENTAL IN THAT THEY LOSE EXCESS AMOUNTS OF HEAT
DURING A HEATING SEASON AND GAIN HEAT DURING A COOLING
SEASON.

REDUCING THE SQUARE FOOTAGE OF NORTH ORIENTED OPENING
WILL IMPROVE ENERGY PERFDRMANCE.

FPiqure 56; Example N. Fenestration Isprovesent Nessage

3.6.3 S._FENESTRATION

This command also operates 1like P ¥S. 1A tut its detersi-
nation is a percentage representing the square footage of
southern oriented openings which receive nc bemeficial shad-
ing throughout the year from overhangs. The folloving
figure is the deterpination and explanation sessage fcr the
exapple object (Figure 57).

27 OF THE CURRENT OBJECT SOUTH ORIENTED OPENINGS RECEIVE
ND BENEFICIAL SHADING FROM ANY SHADING DEVICE.

NON-SHADED OPENING AREA GAIN EXTESSIVE INSOLATION HEAT.
PROPERLY PLACED GHADING DEVICES (OVERHANGS) WILL IMPROVE
ENERGY PERFORMANCE.

Piqure S57: Exaxple S. Fenestration Irprovewment Message

s

3.7 CONPARE

This command initializes EDECI's process for comparing the
graphical analyses of up to four objects coinstantaneocusly.
Vhen compare is picked the basic screen forrxat is reglaced
with the screen shown in Pigure 58. The Ckject 1list Area
and Commands Area remain but the Grarhics Area and Chbject
Data Box are replaced vith four equal sized comparison quad-
rants. EBach quadrant is numbered in the ufper left ccraer.
The Object List Area contains a 1list of all objects in
session memory vhile the primary menus are replaced with the
Conpare Secondary Menu (Figure 58).
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- Pigure S€: Screen After Picking CCREAEE
LS
o To bring an analysis graph and isometric isage cf ar ctject
: into a quadrant tte user fclloss a three step prccedure: (1)
S pick thke guadramt nusber (below the command (CUALFANT), {4)
K« pick the object (froer the list of otjects), (3) fpick the
- cospand GRAPHICAL. The order of these stegs is nct crit-
o jcal, but all three need to te picked. Alsc, tefcre the
&) three steps are cospleted, the user may change the quadrart
* choice cr the object number choice. Once tte third sterp is
- chosep, the selected quadrant is filled irrediately. The
?; following figure shows the condition of tke <ccrpare screer
, after gquadrant nuzber 1 and GRAPHICAlL were picked. Tte
<
n
&
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b this case picking the object, has not been coapleted (Figure
) 59).

A
N &] 1 123430
.

. UMBER BOX

.il

o

8

o

a CHECK MARK

; G ORa T
- \ i

..l

: m
SUADRANT

{ 12 3 4
by

.: 3 P}

ﬁ Pigure 59: Upper Cospare Screen Exaeple

The Check Rark and Number Box appear after GRAPHICAL and the
quadrant number are picked. They disappear when the gquad-
rant is filled, ¢that is, wvhen the third ster is acccs-
plished. In the above example, the third step was picking
object 2 from the Object list Area which resulted in gplct-
ting obtject 2's energy performance graph amnd the object
isometric in quadrant 1 (Figure 60).
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3 The energy graph is labeled with single digits or nusmbers
X which stand for (going counterclockwise):

P

B D - Decermber

; S - September
. J - January

04 B - Barch

'~_ 6 - 6 l.!.
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* ] L 8288 & 8 &

G Cla - B

o8y 2 CRAPHICAL

m GUADRANT
1.2 3 4

3 4

Pjqure _60; Upper Compare Screem w/ Quadrant 1 Filled
The letters S and V im the lower 1left hard cormer cf the
quadrant are 1light pen activated and stand for scale and
viev respectively. They manipulate the isometric image of
the object in the same wvay as the scale and vijev selects of
the Okject Data Box (see subsection 3.3.5) to give the user
a more descriptive viev of the object.

A quadrant car be filled more than once in a call to CCEPABE
with the obvious caution that any images already ir that
guadrant will be lost. Picking MNain Benu returms the tasic
screen and primary msenu. Whatever object was current befcre
picking CONPARE will still be current and its descrirtion
vill appear in the Object rata Box.

The last image of this chapter is a compare screen with all
four guadrants filled vith different okjects and their erer-
gy graphs (Pigure 61).




Mal el dal an s g \_oa- (4% shid Ao g Bog ) dw a8 ad e s ok o kAot A BA kA A A S A A-a s dea .Ivu‘u-V'-'vvﬂ'vrv\r\"v‘lv“‘[‘ﬂ““."“‘“"l"!""‘*‘?

74

1 2 123 4093

oy 2 o)y 1 ”cwuxm

& —

12 3

-
4
o

‘b S E R«

£

- v o

Pigure 61; Compare Screen €& Four Objects

YY)

- -
- -

BOCAC s 0 SR A et e
RERRAR KA X .:’IA“.». th,o AW ", h.- o L XA 2 o e e )

" AL AT > AR NN A LIV - )
.’!’I,kk!’.?"f‘i"b‘u >3 3 AN AR RIS S 3 NG W e .,c



A aht-axf el ok acd o't Sl s i Ak r‘rrrriwwan

FP

iy P 3

4. An EDECT Design Exanmple

This chagpter presents an example of hcw the FILECT systex can
te used to improve a building design, with respect to erergy
efficiency. The building model used in this example vwas
first created on the ARCHINODOS systes anéd saved cr disk as
object 1. This exasple and figures were taken fros the
first ELCICT session in wvhich okject 1 was redefined.

8.1 Startup

As with all EDECT sessions, the first user action after the

K4 program has been brought ur on the workstatict (see Apperdix
", C) is tc read object data into session memory Lty picking
ﬁ READ PFPBCHE DISK frop the Primary Comxsand Area. PFor this
g@ example tke nusber 1 agpears in the oktject 1list area indi-

W cating that object 1 was the only scdel saved durirg the
previcus ARCHIMODOS session. Picking 1 from the Ckject list

4 Atea displays object 1's description in tte Cbject Data Ecx
‘f' as it ipitially exists (Pigure 62).

4

3

\ /]N 1=98 FT NVES 1
— - FACROCLDMATE
oy %L:! OCCUPANTS)

g:J = BUILBING TYPE:

: MECH. SYS.e

WJ] FUCTPRINT ~TTTRVTES LICGHTING SYS.4

FPigure_62: Initial Okject Data Eox

by The 3D data fcr cbject 1 contains interior wall faces as
$ vell as opening side, top, and bcttom faces. Whenever ELECT
Wl displays the object's 3D image, as in tte SCUTE VIEW cf
b Figure €2z, EDECT culls the data in a way such that after the
X cull only exterior faces and cpenings are displayed (Figure
' 63).
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Q

‘
o AFTER
N
K- FPigure_63: Example Object Before and After Culling
{

N

3 8.2 JIpjtia) Defipitions

. Object 1 comes into ECECT with all defaulted erergy ccrgc-

ments and descrirptiors. In this example the first asypects

! to be user defined are the ones disprlayed ir the ckject data
y box, i.e. wmacrcclisate, occugants, bvilding type, smech.
o system, and lighting systen.
",
- Macroclirate is defined by picking PRACFCCIIMATE from the
. primary coemards followed by the numbter 4 on the Urited
W States iccn (Piqure 64). Picking BETIOFF in the strir
" message tox registers the selection in sessicr gsewcry and
;? the Cliect data bcex.

b Tte other four asfects are user defimed Lty picking primary
- copeand EIDG. SYSTENMS. The cormand krirgs up the fcur defi-
& nition quadrarts fcr building type, occupants, wsechanical
) system, and lighting system. The selecticrs picked fcr this
\ exacple (Figure 65) were;

. Building System -> RESILCENTIAL

i Occugarts -> U4

Mechanical System -> AIR EEAT PUNF
lighting Systers -> FLUORESCENT

!? These selecticps were registered with a pick of FEIUFN in
A the strip message Lox.

N

i"

)




[SELECT NICROULIPATE NUMBER FRUM FMAP. YU REGISTER SELECTION TRETURN)]
MACROCL IMATES:
1)WARTFORL. CT P)CHARLESTON, SC
TIMMDION. WX 1O LITTLE ROCK, AKX
ILINGS. M7 1) KNODXVILLE, TN

OINDIMNAPOLIS. IN 12) PHOENDG AZ
WIALT LAKE CITY. UT 1HMIBLAND. TX

BIELY. NV 14)NEW DRLEANS. LA
TINEDFORD. OR 1) HOUSTON. TX
BIFREING. CA VgL Ff

A

>4

11

1

R

13

Pigure 64: Macroclimate Definition Screen
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l'r'
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Y]
:D' {FICh SELECTIOrS. YO REGISTER SELECTIONGS TFEYUPH) |
rr BUILDING TYPE: OCCUPANTS:
;H cLINC
COTUNITY CENTER eIcK
gl CreRsSIUN
e NOTELMOTEL 123 4 3
:‘ APARTIENT 7 s 0 10 11 1312
M
s ? ReSIIANTIAL 13 14 13 16 17 10
". RETAIL 19 28 11 27 23 24
WARENOUSE 25 26 21 28 20 38
& ToTAL: 4 (RESET)
:-:
j-'
~\-
.
i- MECHANICAL SYSTEM: LIGHTING SYSTEM:
\-': OIL-FIRED INCAMDE SCBMT
‘o GAS-FIPED > PLOUPESCENT
|\.: STEAt CONVERTER MERCURT YaPOR
‘;. PESISTANCE BOIL FETAL NALIDE
’ PEI1ITANCE JTRIP nIGn PRES IGDIUM
Y WATEP HEAT PUMP
o > AIR HEAT PUMP
o
o
& . < . : s as
~ Figure 65: Building Systeas Definition Screen
o ¥hen the abtove initial definitions have been registered, all
descrirtion items in the Object Data Box are filled. Alsc,
s tte graphic isages of the object (footprint and view) have
j: been changed fror the initial 4images Lty picking the scale
' and view selects ir the Object Data Box (Figure 66).
,-
)l
7,
24¥ FT
x ™ o~ ! NE 1
. P MACROCLDMATE:  4-INDIANAPOLIS
f' l OLLUPANTS, 4
.F',' ’ BUILDING TYPE, RESIDENTIAL
,*:', (_," rMECH. SYS.» AIR HEAT Pyre
" LICHTING $YS.o PLOURESCENT
. FoL PVLN SUUTHEARS T VIEW
X Figure_66: Exasrle Object Data Box After (Fe)definiticr
p)
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Though the above definitions could bhave been left to syster
defaults, user defimitions (even if only approxisatices) of
projected building usage tend to yield more accurate energy
analyses.

8.2.1 Graphical jsalysis 1

At this point a graphical analysis is called for to give the
user an idea of the object's energy perforsance and what thle
next step in the energy designm might be (Figure 67).

C> HEAT GAIN

S

Pigure 67; Initial Graphical Analysis of Example Object

The graph shows a 'heat sountain' - or susrer heat gain and
winter beat loss in the daytime - and fairly drastic night
time heat 1loss all year. In other words, the initial
object's envelope energy performance is poor. As frecsented
in subsection 2.7.8, this graph is indicative of izproper
shading of south openings and 1less than adequate inmsulaticr
and material selections. The balance of this chapter will
deronstrate hov better energy design can isprove the exargle
okject’s enerqgy perforsance.

8.3 Isjtia] Peergy Desigm Improvesents

Before proceeding with the EDECT session a ccry of the exae-
ple otject is made on vhich future redefinitions will te
done. This is accorplished by picking the primary ccwrand
ORIENTATION and rotating object 1 in orientation guadramt 2
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by 5 degrees then -5 degrees (picking S and -5 under second-
ary coamand DEGRPES) followed by picking FETURN in strig
message no. 5 ( PICK DEGREES OB (RETURN) ). The resultant
footprint image in guadrant 2 has the same orientation as
the initial object 1 but nov a nev pame car be assigred tc
it by picking NEW SAVE. The NEW SAVE pick brimgs up the
list of possible pnev nases in the Object List Area (Figure
68) .

1540 FT
1N NE) 1

7
ATROCL IMATE, 4-INDIANAPOLIS 131
OCCUPANTS) 4 19 2|

BUILDING TYPEs RESIDENTIAL %2

MECH. 5Y5., AIR HEAT Pure Hunu f? »

LIGHTING SYS.+ FLOURESCENT 43 44 49 41 47 45
FUUTFRINT SUTTHEAST VITW 49 99 31 92 33 34
SICK NAE FROM AVAILAELE NAMES LIST OF [PETURNI ]| 39 36 37 38 30 b8

1 E 51 62 63 b4 b3 b
67 68 66 70 71 T2

737473767778

70 88 81 82 83 B4

/\ #3 86 87 B8 89 98
1 62 93 04 93 9b

97 95 09

FAIN FERU

ACTIVE QUAIRANT
1.2 3 4

(RE>DRIENT
DEGREES
-3 3
=13 13
-30 30

yaN ' e .

~160 180

CLEAR QUADRANT
1 2 3 4

SArE SWE
NEW SAVE

Figure 68: Upper Screen Before New Nare Assignmert

The nusber 2 is picked from the list after which the quad-
rant numter 2 is picked thereby corpleting the copy proce:s.

After returning to the primary menu frows the oriertation
quadrants the primsary command LIST/SELECT is picked and tbhe
Object list Area shows both object 1 and object 2 as resid-
ing in session memory (Pigure 69).
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/]H 1840 PT [ 1 12
PRCROCLIMATE, 4-INDIANAPOLLS
OCCUPANTS. 4
BUILBING TYPEs RESIBENTIAL
1MECH. 8YS., AIR HEAT PUre
LIGNTING SYS.» FLOURESCENT
FOUTFRIRY SUUTREAST VIEW |

Piqure 69; Current Object Data and Cbject list

From the object 1list, object 2 is picked sakirg it the
current object. The Object Data Box <shous ¢that all of
object 1's definitions were transcribed to object 2 at tinme
of copy (Figure 70).

"1N 1548 FT
E\-H—J)
FOUTPRIRT

Pjqure_70:; Bew Object's Description

NE 2
MACRCCLIDWTE: 4-INDIAAPOLIS
OCCUPANTS 4

BUILDING TYPE: RESIDENTIAL
MECH. SYS., AIR MEAT PuUrP
LIGHNTING $YS.1 FLOURESCENT

8.3.1 Jreas_of Isprovement

To aid in deciding which object aspects cculd be irfrcved
with EDECT, primary comsands under IBPRCVERENTS are used.
The command K. FENESTRATION is picked first followed by
EXPLARATION from strip sessage po. 24 ( YCU BAY KECUEST
ADDITIONAL (EXPLAEATION) OR RETURN ). The resultant screen
indicates hov much of the current object's north oriented
walls are openings and vhat the result on €pergy consuiptior
would be (Figure 71).
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. 214X OF THE CURRENT OBJECT NORTH ORIENTED WALLS ARE

. OPENINGS (DOORS/WINDOWS).

ey

y ’_t:

":‘s‘\] FROM AN ENERGY STANDPOINT, NORTH ORIENTED OPENINGS ARE

: ~u DETRIMENTAL IN THAT THEY LOSE EXCESS AMOUNTS DF MEAT

,-;'1". DURING A HEATING SEASON AnND GAIN HEAT DURING A COOLING
Sy SEASON.

N

REDUCING THE SGUARE FOOTAGE OF NORTH ORIENTED DPENING
WILL IMPROVE ENERGY PERFORMANCE.

Fiqure_71; ¥Worth Penestration Analysis and Bxplanatior

The opening percentage, 21 %, is a figure that car and will

e be iarroved (see subsection 8.8.2).

%)

1&5 The primary comsand S. PFENESTRATION is picked next alcng
5&2 vith its explanation yielding south oriented opening shading
3#3 inforsation (Pigure 72).

{e

0

3ﬁﬂ 10 OF THE CURRENT OBYECT SOUTH ORIENTED OPENINGS RECEIVE

o NO BENEFICIAL SHADING FROM ANY SHADING DEVICE.

NON-SHADED OPENING AREA GAIN EXCESSIVE INSOLATION HEAT.
FROPERLY PLACED SHADING DEVICES (OVERHANGS) WILL IMPROVE
ENERGY PERFORMANCE.

30"“.'
atht
%é. Figure 72; South Femestration Analysis and Explanation
Hah
Wm The 100 percent non-shaded opening figure is indicative of
: why the initial graphical amalysis gave the poor *Reat mcun-
o tain® curve and is the aspect of the current otject that
ﬁw will be (re)designed first.
§
|:=
ot 8.3.2 QOverbang Definmitions
‘;} The first atteapt to improve the current object®’s energy
re design is by adding and manipulating overbangs on the scuth-
A ern oriented walls which have openings. Irn this example,
3
oy five overbangs wvere initially added and sanipulated (sized
mt§ and positioned) over south openings (Figure 73). The first
td and second overhangs created (1 and 2) provide shading fcr
ad openings of an adjacent vall as well as for openings of the
;¢j vall on which they vere defined. The nuster 3 overbarg, in
e addition to shading the door-like opening, becomes infill to
7 the object rather than a projection away frox a wall (as
Al overhangs 4 and 5 are).
‘E ::
ot

[ h ’ P
VP e .r!tp !"‘!h‘. |!‘l' !’



Ml A A Bl et £od das VO O T O TNV E T O T W T W U N U WU N W N W TN TN BT

N,

|7
LY \
Ny L

d
e
'

¢

PR N T KR

.0 0000,

oY, . s .
AR MO M AN T S ' Lk "S )
:fc‘.f"«fi'z?\!-?"&."'tz"!:‘?l.‘?&"g‘!be‘fh‘! o !'\"I,‘_'.IAO; . ,’J:‘.N D, l:. ¥ .ﬂ' .



|;§
KT

SN .

[ €y
e

i.ﬁ A1l five overhangs vere registered as part of the current
! object by picking SELECT from the Cverhang Secondary Eenu
. after the overhangs had all keen sized and pcsiticred.

nt

3 8.3.3 Graphical dpalysis 2

P’ With the ipitial overhangs defined, the impact of the over-
A hangs on the object®s energy perforeance is deterzired by
}d first finding out hcw such of the sovth criented ogperings
el bave nowv been shaded (picking S. FENESTRATICN) (Figure 74),
it and calling for ar energy graph by picking primary corxsand
o GEAFHICAI (Figure 75).

ﬁ:f 74 OF THE CURRENT OBJECT SOUTH ORIENTED OPENINGS RECEIVE

~ NO BENEFICIAL SHADING FROM ANY SHADING DEVICE.
:}5
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rﬁ Fiqure_75: Energy Grarh After Initial Cvertang Additions
Y

O The shading percentage and graphical amnalysis shcv tkat the
T initial overbang additions irproved rerfcrzance scuewbat.
5E Tke grapt <shcvs a slight recession in the *heat mountain'
fg shape and the beginning of a 'saddle' staped gragh, which
d; indicates sore beneficial shading is occuring. Hovever,
! much more can be done towards a Letter enercy desigr.
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s 8.8 Purther Design Isprovesents - Opepings_s»d Overbangs
g The next design change involves the south fenestration.
NS Primary coasand WINDOR/DOOR is picked whick brimgs wur the
N basic window/door screen with 1light pen activated footprint
SN (rigure 76).
k¥ f.l
X ! 1
-
1 ‘-}
t"s
i
™ J1
o >
By 0
IR
TS
.n,),'» z ‘ WINDOW-DOOR TYPES
K .‘-(‘. INSTRUCTION
: TOUILE-RUNG W00 FRAE WINDOW |
1 NON-WEATHERSTRIPPED
o :_ 2 WEATHERSTRIPPED
')-'.-f DUUBLE-HUNG METAL FRAME WINDOW
4 3 NON-WEATHERSTRIPPED
N 4 WEATHERSTRIPPED
W ROLLED STEEL FRAME GLAZED WINDOL-DOOR
9 INDUSTRIAL.PIVOTED (OR AMING)
2 & RESIDENTIAL. CASEMENT (OR HINGED)
;u.“ ) WwO0D OR METAL BOOR
W T NON-WEATHERSTRIPPED
,,..F 8 unmelsnxr:az o
’..n y) [~ 8 SINGLE
f'!‘ 4 D DOUBLE
~%) T YRIPLE
L) g’:
Yy Figure 76: Basic Opening (Re)definition Screen for Exaxgle
)
y 2 The footprint of the above figure has certain wall segerents
: ’ nuabered for later refereance in this exarrle.
e Wall 7 (from the above figure) is the first wall picked for
. opening redefinition. The single original large cperirg is
(% deleted and eight smaller openings are added and positioned
' 5 so five of thenm are in a rov under wvall 7's overhang ard the
M reraining three are stacked in a coluen along the right edge
S of the wall (Figure 77). This design chamge puts wcre crer-
iy ing square footage under the overhamng and provides a visual
Lt
b,
0
ey
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5 (in wall 6).

86

accent/framing to the door immediately to the right of wall

ORIGINAL

message no. 10
SAVE IN WINDOW (1) (2) ).
{Pigure 78) the arrangement becoses
object after the 1
picked.

REDEFINED

part of the

(RETURN),

Figure 77: Opening Redefimition of Example Rall 7

The opening arrangezent of the above figure is then krcught
back to the basic window/door screen by picking 1 frox strirp
{ SELECT OPENING->CPRERATION,
Froa the basic opening screern

OR

current

under the secondary corsand SEIEBCT is

Te ™
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Ooo0OD
O
0
m] > J
N M
2 WINDOW-DOOR TYPES
NSTRU N

BOUBLE-HUNC W00 FRAFE WINDOW
1 NON-WEATHERSTRIFPED
T WOATHERITRIPPED

DUOUBLE-HUNG METAL FRAME WINDOW
3 NON-WEATHERSTRIPPED
¢ WEATHERITRIPPED

ROLLED STEEL FRAME GLAZED WINDOW-DOOR
9 INDUSTRIAL. FIVOTED (OR ALINING)
& RESIPENTIAL. CASEMENT (OR HINGED)

Wi0D Gr FETAL JOOK
T NON-WEATHERSTRIPPED
8 WEATHERSTRIPPED

o

GLAZ ING

S SINGLE
8§ DOUBLE
T TRIPLE

Yigure 78: Basic Opening Screen with Redefinition

¥all S is picked pext for opening redefimition. Similar tc
vall 7's redesign, the original large opening is replaced Ly
a grouping of seven smaller windows arranced along tte tog
and down the left side of the wall (Pigure 79). 2Again, the
desired effect is ¢to highlight the entrance to the left of
wall £ and put more opening space under the shading effect
of the overhang.

This orening arrangesent is made part of the current object
as explained for wall 7.
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R ORIGINAL REDEF INED

{,_

c} ' Piggre_79; Opening Redefinitior of Exasple ¥Wall 7

&; Pinally, walls 8, 9, 10, and 11 of the current object have

» their ofenings redefined so as to have the same crering

; arrangepent. This is done by first picking the wall (either
B 8, 9, 10, or 11) then scaling and repositioning tke the
original opening and adding, scaling and repositioning
another opening so the two openings are the sase size vith
one positioned directly above the other (Figure 80).

ool

e

> it

et ORIGINAL REDEFINED

W Figure_80; Opening Redefinition Example for Walls €-11

_— The result of all the above opening =®manigpulations is shcewr
o in the followving figure (Figure 81).
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2 Pigure_81: Besultant Example Olject with Opening Charges
5
L: With the openings thus arranged, two Bmore overkangs are
added for the openings of walls 8, 9, 10, and 11 so that all
= the openings of these walls receive beneficial shading (Fig-
. ure 82).

==

jujujul
0ga

Fjgqure_82: Example Object with 1dded Overhargs
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8.8.1 SGraphjcal jpalysis )

With the openings and overhangs defimed as shown in the
above figure an interim analysis is done to detersmine the
effect of the changes. The percentage of south oriented
shaded openings (Figure 83) has greatly jacreased ard a
graphical analysis (Figure 84) shous a definite *saddle*
shaped graph. Therefore, the fenestration and overbang
(re)defipitions had the desired outcome of shading south
oriented openings so heat is gained only when needed.

14X OF THE CURRENT OBJECT SOUTH URIENTED DPENINGS RECEIVE
NO BENEFICIAL SHADING FROM ANY SHADING DEVICE.

Figure 83: Percent Shading After Purther Redesign
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Pigure 84; Graphical Apalysis After Further Redesign

8.8.2 pore Fesestratjon apd Overbang_ {Re)defjimjtions

In an effort to reduce the amount of mnorth oriented
openings, wvall 1 is brought up through the winrdcws/dcor
(re)definition routines and its four openings are changed.
The tvo largest openings are first deleted and the resaining
two ofpenings, perceived as doors, are repositioned side Py
side pmear the middle of the wvall. ©¥Next, seven new oferings
are added, sized, and positioned on either side of the doors
in an altstract coeposition (Figure 85).
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i Pigqure 85: Opening Redefinition of Example Wall 1
KR, The resulting north opening square footage reduce the
§$3 percentage of morth oriented openings ty 5 percent - frcs 21
:5?3 to 16 - (Figure 86).
Bos

st _ 16X OF THE CURRENT OBJECT NORTH ORIENTED WALLS ARE
) OPENINGS (DOORS/WINDOWS).

Fiqure B8€: North Femestration Analysis After Redefinitionm

5 A final design change to the current object's envelore is to
b continue the series of square windovs - started vith wall S
- on walls 4, 3 and 2 and around to wall 1. Also, overhangs
ol are added to valls 3 and 2 as a continuvarce to wall S°'s
b0 overhang and to shade the strip of windovs just added to
i; those walls (Figure 87).
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Figure 87: Object 2 with 111 (Re) definitiors

8.5 6raphical Cosparison

At this point it is useful to see bow =much thke energy
performance of the original object has been iaproved Lty the
above changes and (re)definitions. This is dcone tkrcugh
EDECT's ccmparison ability.

The primary cosmand COMPARE is picked wkich brings up the
Compare Secondary Meru and a list of the objects (in session
merory) in the Object List Area. 1In this exarple the cbject
nares that appear are 1 and 2. FNext, object 1 is picked for
display in comparison quadrant 1 and cbject 2 is fpicked for
quadrant 2. VWith the emergy graphs side by side the change
in the envelope performance by redesigning thke =sansrle
object's openings and adding overhangs in key 1locationms is
apparent. The original *heat mountain' has Lkeen replaced by
the more acceptable *saddle® shaped graph (Figure 88).
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Yiqure 88:; Comparison of Original and Redefined Cbjects

After sufficienmt visuval imspection and coaparison bhas been
done between the ¢two graphs, the prirary commands and
current object description (im the grapbic data box) are
brought back by picking the secondary command HNAIN MENU in
the Comrare Secondary HNenu.

The remainder of the example will be refinements to the

redefined object (object 2) through building wmaterial tyge
selections.

8.6 PFima] Defimitioms and Comparjsons

The first coaponent of the current obhject tc have its pate-
rial type defipned by the user, rather than defaulted, is the
roof. The prisary cosmand ROOF (under the (BE)DEFINE head-
er) is picked to bring up the roof selection menu.

According to the designer's preference, any cne cf the
tvelve available roof construction types can le selected.
For this example, roof construction type 10 was picked the:r
RETURN in strip sessage mo. 20 ( PICK ROCF CCRSTFUCTIOK TYP?
NUBBEB, CR (BETUORN) ) was picked registering the selectior
as the current object’s roof construction type (Figure 89).
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o [FICx POOF CONSTRUCTION TYPE NUMBER, OR TRETURN) ]
[, (¢
A N0
'\ ROOF TYPE:
% PLAT W’ SUSPENIED CEILING
Wy
CURRENT CONSTRUCTIONIS
"
A
oy AVATLABLE ROOF CONSTRUCTION TYPES,
' M
:. N 1. 1 RIGID INSULATION. 1 WOOD. 8. BUILT-UP ROOF, 2 CELLULAR CLASS.
b INSULATION. 2 CONC
W 2. 2 RICIB INGULATION. 2 WOUA.
» 9. JUILT-UP ROOF. Z CELLULAR GLASS.
3. 1 RIGID INSULATIOL 1 CU NCRETE. INSULATION. ¢ CONCRETE.
4 2 RICID INSULATION. 2 CONCRETE. 2 I e 0 e T LDy SULATION.
Wy
‘W S BUILT-UP RODPF. 2 CELLULAR GLASY . - .
» BT SRR Phe, pT e fat)
:. 172 GYP BOARD. 30ARD.
Wi
6. BUILT-UP ROOF. 2 CELLUL" GLASS 12. BUILT-UP ROOF. ¥ CORN BOARD
. INSULATION. 4 TE. AIR SPACE. * y ‘
{ 172 crp IMRB 4 CONCRETE. 172 GYP BOARD.
:-#. 7. DUILT-UP ROOF. 4 CONCRETE.
4 ;_,1' 2 CELLULAR GLASS INSULATION
l‘ ) 2 CONCRETE.
2
Ay
4
{
o
w
e
W
3
o Pigure_89; Roof Selection Mepu with Exapple Definmition
! .
ol The next materials defined are for the wall ccrstruction

types. Por the curremt object it is assumed all extericr
Y walls are of the same construction tyrpe. The quickest way
“§ to define a global wall coastruction tyre is (once tte wall
N selection menu is brcught into the Graphics Area by picking
.q WAlIl) to assign the desired wall type to cne wall ther rick
el SELYCT AlL from the Wall Secondary Eenu. 1Ip the exasple,
vall construction type 14 is picked and assigned to exaszxgle
wall 1 by picking wall 1's segment from the enlarged foot-
print. Then all wvalls of the footprint are defined as tyge
14 when SELECT ALl is picked (Figure 90). The wvall
construction ¢type defipition is assigned to the current
object when MAIN MENU is picked. The main/prisary coremands
and blank Graphics Area also return.

IEEEESE SO

'

3
)

" »

)

!| -
) o
x‘y.l\\l‘ . ~‘l wal, ‘n LN \’..l."('q A o { Ny

&0 )‘)&"‘g & js.‘f .'.'J'




l«?:ﬁ
t 3 K

-

L)

i)

b

()
ot
Y

L8
l': ALY

o T f,ti-’l~ RS .‘:“-".'.‘-.‘ S P RANAT LN AR
4 LG RV l'é - ‘5 | . W

95

AVAILABLE WALL CONSTRUCTION TYPES:

1. 374 W00D SIDING. 2 X 4 WOOD STUDS.
3 172 AIR SPRCE. 172 GYP JOARD.

2. 374 WGOD SIDING. 2 X 4 WOQB STUDS.
BOARD.

N MENU
3 172 GLAYS WOOL. 172 GYP

SELECT ALl

3. 374 WOOD SIBDING. 778 WOGD PURRING.
8 CONCRETE BLOCK. 2 X ¢ WOOD STUDS.
3 177 GLASS WOOL. 172 PANELING.

4. 374 WO0D SIDING. 7-/8 WOGD FURRING.
8 CONCRETE BLOCK. 2 X 4 WOOD STUDS.
T78 WQOD FURRIN G. 172 PANEL ING.

% 1 STUCCU b CONCRETE.
1 GYP 2OAR

6. 177 CEFENT PLASTER. 4 FILLER
CONCRETE BLOCK. AIRSPACE. 4 FILLED
CONCRETE BLOCK. 3172 CEMENT PLASTER.

T. 172 CEMENT PLASTER. 4 CONCRETE 13. 8 IRICK/CONC. BLOCK., 2 RIGID
ILOCK. AIRSPACE. 4 CONCRETE BLOCK. INSULATION. 172 CYP BOARD.
/2 CEMENT PLASTER.

14. & PRECAST CONCRETE SANDWICH PANEL
8. 172 CEMENT PLASTER. 4 NOLLOW . 2 POLYURETHANE CORE.
TERR: COTTA BLOCKS. AIRSPACE.

142 CEFRNT PLATTER, 19. 19 BPICK CAVITY WALL. 2 RIGID

INSULATION IN Cav
9. © SOLID BRICK. 2 RIGID INSULAT IO\
172 GYP BUARD. 10, 10 BRICK CAVITY WALL.
16, 6 HOLLOW BPICK, 1 X 2 PURRING. 17. 10 BRICK/TONC, BLOCK CAVITY Wall.
172 CYP B0ARD. 2 RIGID INSULATION IN CAVITY.
11. & HOLLOW BRICK. 2 RIGID 18. 18 BRICK/CONC. BLOCK CAVITY WALL.

INSULATION. 172 GYP BOARD.

19. 4 BRICK VENEER. 1-2 INSULATION
12, 8 BRICK/CONC. BLOCK. 1 X 2 FURRING. BUARD SHEATHING. Z X 4 WOOD STUDS.
172 CIP KARD. MATT (R-11) INSULATION. 12 GYPSUM.

Pigure_90; Wall Selection Henu with Fxample Definitiors

Finally the window/door comstruction and glazing types are
defined. Sosevhat 1like the wall type definitions, the
windov openings are, in this example, of ope ccrstruction
and glazing type and the doors of a differemt construction
type. The straight forwvard way to do this for the exasgle
object is to first define one window openinq as the desired
type then select that type for all openings. Doors are
later Jdefined imdividually.

Specifically, the windowv/door manipulation senua apd screer
are agaim brought up by picking WINDOW/DOCER froam the primary
cossands then exasple wall 8 is picked frcs the enlarged
footprimt bringing ur the elevation of wall 8 in the Graph-
ics Area. Rather than sanipunlating wall 8's openings it is
returned to quadrant 1 of the initial windowv/door screer via
strip smessage no. 10 ( SELECT OPENING->OFFEATICN, (RETORN),
OR SAVE IN WINDOW (1) (2) ). UVindow/door secondary coxpand

y o>
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DEFIEE TYPE is then picked followed by onme of the openings
in quadrant 1. The actual type definitions for the picked
opening are made when conmstruction type 4 and glazing type L
are picked. UWith the one opening defined all orernings
receive the same definition when UBRDEFINED is picked fro:x
strip message no. 15 ( PICK OPENING-> TYPE. ALL (DEFINED) /
(UNDEFINED) OPERINGS SAME? TO EXIT: (RETUEN) ). The doors
are next defined separately by bringing up the elevatiocns
containing the door cpenings amd assigning the desired door
construction type to thes (Figure 917). 2The tentative cpen-
ing tyge definitions in the two gquadrants are assigned to
the current object by picking 1 and/or 2 under seccrdary
cospand SELECT.

1
FATN FENU
o OPENING
B2
aeLeve
. > /2‘:‘\
=
/\ <<< SHAPE 4))
\%
2
N
7 umuwfnaua TYPES ((/4,7 D,
ST
BOUBLE-HUNG W000 FRAE WINDOW N .
1 NON-WEATHERSTRIPPED ‘\\\‘:’/’
2 WEATHERSTRIPPED
= DOUBLE-WUNG PETAL FRAE WINDOW BEFINE TYPE
3 NON-WEATHERSTPIPPEQD SELECT
4 WEATHERSTRIPPED Al
. L} POLLED STEEL PRAME GLAZED WINDOW-BQOP
‘ 9 INDUSTRIAL.PIVOTED(OR ALE4ING) CLear
D @ & RESIDENTIAL, CASENENT (0P HINCED) 12
L L W00D OF METAL DOOP
|| 7 NON-WEATHERSTPIPPED
8 WEATHERSTRIPPED
CLAZING
C
3} BOUDLE
T TRIPLE

Pigure 91; Example Screen with Opening Type Definitionms

The effect of these type definitions is easily seer by doing
anotber graptical analysis comparison letween objects 1 and
2 (Pigure 92). 1The *'saddle' shaped energy analysis graph
for object 2 is still apparent Lut because cf the isprcved

N

\ “ﬂ.'(\f '1—-1\\" " .T\‘ » A UALSTIL QY
Larl .-a‘ NS A._t



97

material U-value froms the above type definitions the heat
gain and loss extremes are dampened giving a flatter °sad-
dle® shape.

Pigure 92: Graphical Cosparison After Baterials Defirmitice

The last verification of the energy design isprovements of
oktject 2 over the original object 1 is dcpe by ibvcking a
nuperical apalysis cn both (Pigure 93).

SIS RRRE IR RS SRS PENEESREE AR EREREEEREEEEERE N SSSSREEEEEEER RS EEEER R EERESESEREESERER SRS Y
s ANNUAL ENERGY USE SUTWRY o) = * ANNUAL ENERGY USE SUTMRY CUTUY) =
B33 ECENS SRS EEEEE R RS RS ERERE AR ESERSEER LS ARERES SSEESE SRS ERARSSEESERESEEEREEEEEEEEEREEERERR
TOTAL MEATING ENERGY USEs  3b TOTAL NEATING ENERUY USE, 48
TOTAL COULING ENERGY USE: ¢b3 TOTAL COOLING ENERGY USE: 312
BOMESTIC MOT WATER PUEL USE, 0§ BOMESTIC WOT WATER PUEL USE, ©O
TOTAL CONNECTED CLECTRICAL LOAS: 343 TOTaL CONNECTED ELECTRICAL LOAB: 343
TOTAL ANNUAL EMNERGY USE: 930 TATAL ANNUAL BNERGY Y32 T93
OBJECT 1 OBJECT 2

Pjqure_93: Numerical Summaries of Exaaple Olkjects 1 ard 2
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.a{ S. Interasal Orgamizations
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ﬁki This chapter deals with the internal wvorkings of EDECT in

N three sections. The first section detajils isportant data

3 structures and object representations, the second covers the

R SEE analysis forsulas and calculations wused by EDECT, and
the last section presents the sore sigpificant procedures

ﬁﬁﬂ and algorithes bebhind the systes operationms.

-

o 5.1 EDECT Data Structsres

e N

F The data structures of EDECT fall into two general catego-

o, ries; shared and unique. Shared data structures are thcse

kxx corson to both ABRCHIMODOS and EDECT, while unigue data

o structures are created and used by EDECT alore. Shared data

N structures are explained initially.

b0

i' \ S.7-1 Shared ARCHINODOS 233 EDECY Dats Structures

4

::§ The two systems °*share* four arrays vhich store the tof

s level directory and the faces, edges, and vertices of the

b objects (Figure 94). This *sharing® is only at a very tasic

=l level, e.g. ARCHIMODOS creates the data and EDECT reads and

P uses it. The reciprocal is not true.

K ]

KA

o 3D_Iadex Mrray; IND

A At the top level of the data structure is the INL index

by array vhich is a directory of the 3D models. Each 1cv cf

-3 the array corresponds directly to the user supplied 3L nawe,

AJA allowing the definition of 99 separate oljects. The first

od two coluans of the array contain the begin and end pointers

b f to the faces of the object in the IPFr array, while the third

s and fourth columns identify the begin and end extents of the

5‘ 3D vertices in the CR array (FPigure 94).
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1584 ’
150 100
::'t‘: .
ey 3D _Pace_Array: IPP
e At the pext 1level is the IFr array which stores face defi-
e nitions cf the objects. 1 rov in this array represents all
ahy polygons of a single face, including open’ igs. The first
e tvo colusns identify the begin and end ex.ent of the face
o edges, which are stored seguentially in the ISS array. The
third coluan of the IFF array contaims a "color" attrikute.
b This is wused to identify particular attributes of a face.
oo ABRCHINODCS assigns these colors in the following gereral
BTy vay:
o
2 color code
3;
34 0 -> exterior wall
4"
§$ rocs
b counter =-> interior wall
L
N =100 to
s -400 -> opening sides
$3 199 -> oten bottosm
299 -> open top
o 100 -> bottom face
N
~{- 101 and
W up -> interior floor faces
: 200 -> top face
o d
2o 201 and
‘:1 up -> interior ceiling faces
; 401 => rcof bottos
o2
B-i' 802 -> roof top
"% 403 -> roof sides .
h .
i
: ;; 3D_pdge_and Vertex jrrays: 1SS 8 CR
:»ﬁ At the lcver levels of the data structure are the ISS and CF
Oy arrays. The CR coordinate array is a real value array vwhick
fv stores the X,Y, and Z component, in inches, for each of the
o vertices of the object. The 1ISS edge array wmaintaics the
;ﬁ% connections betveer the vertices, where each rowv represents
;ib

s
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A..
ﬁ-: a single edge, and the two columns locate jits begin ard end
o vertices, respectively, in the CR array. As noted for the
o IFF array, the edges are stored sequentially for eack face.
i Since a single face can contain several polygoms (oferings),
;b{ the first edge of each vew polygon is sarked with & negative
:? value ia column 1 of ISS. The outer [rclygorm of ccrrlex

ey faces is alvays stored first, to distinguish it fros the
) openings (Pigure 94).

;f:_,\ 5.1.2 Data Structures Unjgue to EDECT
D

269 Promn the shared 3D object data structure ovtlined atove,
EDECT extracts certain data (such as openings) and places it

o in its own data structures (procedure described in section

fﬁ 5.3). Those data structures, along with ctbhers describing

b the enrergy characteristics of an object, are used solely by

506 EDECT and if saved to disk, are used from sessicp tc

b session.

L2

bl

%{' Bujlding Descriptor Array; IBLDG

K

i‘f The IBLDG array is a gereral purpose structure holdimg vari-

i) ous pointers to other arrays and certairm otject definitices.
The first two columns are beginning ard ending pointers to

7. the array holding the segments of an olject's fcotprirt.

‘»ﬁ The next five columns hold object definitions when defined

f:ﬂ by the user (Pigure 95).
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u
B
.;:E: JELDG(99,7)
5 ' 1 | 2 i 3 ' . (| s [ 3 | 7 '
Wy 117t Seg | Pt Seg | Racro C | Oce { Bldg 1 Bech 1 Light ]
sty { Begin | End 1 1 1 Type 1 Sys I Sys I
2] 1 ] 1 ] | | 1
0 | ] 1 | [ ' i 1
l.: y 3
"g:l
t -
XA ! -
i
99 <~ object name
Where: Pt Seg Begin - pointer to beginning of footprist
seqnent arrcay (PTSBG)
Ft Seg End - pointer to end of footprint
segaent array (PTSEG)
Bacro C = object macroclimate
Occ = number of occupants
Bldg Type = building type defiaition
’ flech Sys - wechapical system for object
‘e
’*-,,c:- Light Sys - 1lighting systes for object
f-:\;'n
»3
e Fiqure 95; IBLDG Descriptor Array
4
2
k3 Pootprint Segment Mrray; PYSEG
‘~-.'.; EDECT extracts the bottom segments of every exterior wall
o and places ther in ordered seguence in the 2D array FISEG.
g The first two coluans of PISEG hold the X and Y coordinates
AR of the segment beginning point and the last two hold tke gnd
%:-IC point X and Y coordinates (Pigure 96). All coordinate pairs
355 are in inches.
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FISEG{500,8)
' 1 ) 2 1 3 | 4 1
1 : X Pegin : j Begin : X End % Y End :
2 | t i 1
3 | | ) ) 1

500 <-- footprint segsent

Wbere: X Begin -~ Peginning X coordinate of footprint
segaent

Y Begin - Peginning Y coordimate of footprint
segsent

I Znd - Ending X coordinate of footprinmt
segsent

Y End ~ BEnding X coordinate of footprint
segment

rigure 963 2D PTSEG Segment Array

openjeg_arrays: IVEDE and BDCRD

Openings (vindows/doors) are described im data with twc
parallel arrays: IWNDR and WDCRD. IWNDR is am integer array
that holds both data extracted from the 3D sodel arrays and
user defined infcrmation. Specifically, the first two
columns of IWKDR are the object and vall segsent the crening
cane from, and the last two contain user defined orening
type and U-value (rigure 97).

¥DCRD is an real array vwith the X, Y, and Z coordinate
values of both the lover left and upper right ccrners cf the
opening. These entries may be extracted or user defined and
are in inches (Figure 98).

-----------------
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'
W
g
v, WN 8
%)
i{ 1 1 1 2 | 3 i 4 t
N 11 ob3 i vall | Type | U-val |
o 1 1 Seg 1 1 |
21 i 1 1 |
" t { ! 1 ]
4y 3
I'
k :
#
9000 <-- openring (wvindow/door)
\
U
:“': there: Obj - object opening belongs to
)
a Wall Seg - wvall segrent opening belongs to
.'"
- Type - opening type
X, U-val - opening U-value
'.'\'
% Fiqure 97: IWNDF Opening Array
W
L SDCRD(9000,6})
i: !t 1+ 2 1 3 ¢ s 1 S 1 6 1
<.
,f- 171 111 { 111 1 Z11 { Xur | Yur { Zur 1
b 1 t 1 | i 1 |
2 : ! ] | | l 1
- ! 1 i | t 1
: 3
)
Q. -
)
¢
' -
2":'0
9000 <-- opening (vindow/door)
a .
e
:ﬁ Where: X11 - X coordinate of lowver left opening cormer
'& Y11 - Y coordinate of lover left opening cornmer
'.
i 211 - 2 coordinate of lower left opening cornmer
‘i Xur - X coordinate of upper right opening cormer
b Yur = Y coordinate of upper right opening corner
)
y Zyr - Z coordinate of upper right opening corner
e figure 98; &DCRD Cpening Array
I
1:
1
1:'
1..
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Qverkang Arrays: JOQVEG and OQVCRD

All overbhangs in PDIXCT are user defimed and represented ir
two parallel arrays: IOVHG and OVCRD. JCVHG is apn integer
array with tvo columns for the object mnase and wvall which
the overbang belong to (Figure 99).

The real array OVCED holds coordinate anpd gecretric
description inforsation for each overhang. The lower left
and upper right hard cormer coordinates of the overbang®s
backface are stored im the first six columns and the last
coluan retains the perpendicular distance the cverbang's
front face is awvay from the wall (Pigore 100). The back and
front faces of an EDECT overhang are the same size and share
and parallel to eack other. €With the data from CVCFL and
knowing the angle of the wall, EDECT determines tle cccrdi-
nates of the 1lower left and upper right coordirates of the
overhang front face through basic memsuration calculatices.
¥ith all overbhang cocrdinates established, EDECT 'connects?
vertices to form the image of top, bottos, side, frcrt and
back faces (Pigure 101).

10%8511000,2)
\ 1 \ 2 ]
11 otj

1
2

1
3

1000 <~ overhang

Shere: 0b3 - object overhang belongs to

Wall - object belongs to

Pigure 99: ICVHG Overhang Array




- o~ e A e M g g r?ﬂ

106
QYCBD(1000,7)
1 1 1 2 1 3 | 8 | S 1 6 | ? l
11 111 1 Y11 1 211 | Xur | Yur 1 Zur | Ovpd ]
{ 1 1 ! ! { | ]
21 i | 1 | ] | 1
1 ! 1 | 1 ! | i
3
1000 <-- overhang
¥here: X11 - X coordinate of lover left corner of overhang
back face
Y11 -~ Y coordinate of lover left corner of overhang
back face
Z11 - Z coordinate of lover left cormer of overhang
back face
Xur - X coordinate of upper right corner of overhang
back face
Yur - Y coordinate of upper right corner of overhang
back face
Zurt - 7 coordinate of upper right corner of overhang
back face
Ovpd - Overhang perpendicular distance away fros wall
Fiqure_ 100: OVCRD Overhang Array
PERPENDICULAR
OPENING RDISTANCE
FROM WALL

/

riqure 101; Overhang Descriptice

.
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& Roof Descriptor Arrays: IRUPST awd RCTP
” User defined roof characteristics are bheld in the two paral-
q{ lel arrays IRUFPST and RCTP. The integer array IERUFST has
KN two coluans; the first for the roof ccanstruction cf an
K object and the second for the type of roof, i.e. 1, 2, or
33 flat (Pigure 102). The real array RCIP also bhas twc
E columas, one for a roof's thickmess and the other for the
e roof U-value (Pigure 103).
RS
R
Ao IRDrST99,2)
l« 1 1 1 2 ]
P 1 | Const 1 Type |
| 1 |

o 21 ! ]

™ ] 1 |
A 3
pop
(3 .
b 99 <-- object
R
WY Where: Const - roof type construction for object

. Type - roof type of ohject
K,
$¢ Pigure_102; IROPST Roof Array
A

: RCIP(99,2)

. T 2 )
\' 1 1 Thick Tu-val |
: AT
)

L ] i ]

. 3
‘f' -
i -
i.'
) -

Wl
c,”; 99 <¢=- object
::» W%here: Thick - roof thickness of object

¥
:; Type - roof U-value of object
\.. 1]
L Fjgure_103; RCTP Roof Array

o 1
'io |
‘ I
R |
‘.l i
2?

BN ¢ Lo e RO D O OO MG LN ) By, LOLOT P PE ol A
e O £ % e e o M O S O R DN D E o o SRRSO A B S P




.L-‘
NN S NSNT
AN,

4, SN
r
A

-

Ay
LN

1..;‘
e

s
r

';,
- SN

]

a X
& ARNAN

‘o
X

el ek

-
P
g

',n'n'l.-".‘;? 'f
Q% TR -

e ¢

108

¥al] Descristor irrays: IN)LST and ¥UCIP

All valls of an EDECT object have their wall properties in
two arrays which, in addition to being rparallel tc each
other are parallel to the IFYF array described im subsection
S.1.1. Though not all faces of the IPF array are extericr,
the opes that are and bhave user dJdefined properties hlave
corresponding entries in the arrays IVALST and WCTP.

INALST, an integer array, keeps the wall type (FPigure 104)
and the real array §CTP saves vall thickness and U-value
(Figure 105).

IVALSI(2500)
1 1 1

14 Type
}

21
!

3

2500 <¢~- wall

Where: Type - wall type

Pigure_ 104; IWALST Wall Array

¥CIP(2500,2)
| 1 | 2 i
1 § Thick i U-val |
{ 1 ]
2 t 1
l { i
3

2500 <=- wall

Vhere: Thick - wall thickpess

U-val - vall D-value
Figure_305; WCIP Wall Array
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ks S.2 EDECT_Calculatioss

RN The many calculation formulae used by EDECT are mostly froa
_: the SEE method of determining heat loss/gain in buildinmgs.
§§. SEE can te used to detersine daily (as in the graph analy-
\5& sis), wveekly, monthly, or annunal energy perforsance. 7The
B following subsection details the SEE coarutations followed

by a subsectior on non-SPE calculations used during erergy

AN use detersination and at other times. 111 equations in tikis
NN section are numsbered with the nuamter enclosed in brackets -
‘PO

N S.2.1 SEE/EDECY Energy Bquatjons

i:f; for the results of SEE method calculations to be correct,
;§51 several outside sources of information are used inside the
Wy forsulae (2). These sources come fros a variety of rlaces
R0 such as ASHRAE data lists, 0.S. Weather EFureau statistics,
) etc. SEE itself uses a variety of tabular data specially
o prepared to speed up its operations. The necessary source
Yo data for EDECT's rumning of SEE is prestored or dicsk and
(uj called into session memory during an EDECT rum (see Appendix
*Qj C for details). When used in the follovirg equatioms, this

' prestored data will be referred to as coming from ‘takle‘.

S The SEE method is divided into three areas: buildirg heat
i loss, building heat gain, and annual energy use sugpary.
gk The presentation belov follows those divisiors.

(5%

i Building Beat loss Calculations

)

o

4

;FQ <5.1> Roof U-value * Roof Area = Roof Heat loss

(BTU/degree ¥ * hr.)

Tty <5.2> Wall U-value * (Wall Area - Opening Area) =
e Wall Heat loss
et - (BT0/degree F * hr.)
20
¢ > f."
g €<5.3> Glass U-value * Glass Area = Glass Heat loss
i“: (BTU/deqree ¥ * hr.)
L..
23
L0
S <S.4> Door U-value * Door Area = Door Heat loss
s:;

-
:\'
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(BT0/degree ¥ ¢ hr.)

<5.5> Infiltration Pactor ¢ Ipfiltration Rate * length cf
Crack of 11] Openings = Infiltration Heat loss
(BTU/ degree ¥ * hr.)

Infiltration Pactor -> 0.018 (specific heat of air
* air density)
Infiltration Rate -> froe table per comst. type

length of Crack -> sum of all opening perireters

<5.6> Slab Edge lLength * Beat Loss Rate = Floor Heat Icss
(ETU/degree F * hr.)
Slab ERdge length -> Yootprint Perimeter

Heat Loss Rate -> takem as .55 w/ insulation

<5.7> Total Heat loss Through Envelope = (<5.1> ¢ <5.2> +
(BTU/degree F * hr.) <S.3> ¢ <5.4> ¢
€5.5> ¢+ <5.6))

<5.8> Ventilation Factor ¢ Ventilation Bate * Occupied Set
Point Temp. = Ventilation Heat Loss/Hr. Operated
(BTU/khr.)
Ventilation Factor -> an accepted constant cf 1.C8
Ventilation Rate -> Occupants * 15 ( by code)

Cccupied Set Point Temp. -> (defaulted at 70 F)

- e W .
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'&Q <5.9> Total Building Heat lLoss = <5.7> * Teap. Difference
(BETUhr.)
@
i
N Tesf. Difference ~> difference letween outside ard
g inside air temperatare. Outside
N air temp. taken fros takle per
macroclisate, inside air tesp.
o4 assumed set at 7C degrees Y.
i)
e
) €5.10> Occupied Heating lLoad = (<5.8> ¢ <5.9>) * Occupied
{BTU) HrS.
e
:1§ Cccupied Brs. -> froam taktle per building type
*
C:
'j <5.11> Unoccupied Heating Hours = <5.9> * unoccupied brs.
f; (PTD)
b3
] <5.12> Total Building Heating Load = <5.10> ¢ <5.11
s (BTU)
*
e
D¢,
168
.
N Building Beat Gaims_ Calculatjons
e
N
ﬂ; <5.13> Roof U-value * Roof Area * Equivalent Tesp.
he Difference = Roof Heat Gain
- (BTO/hr.)
ﬁ' Equivalent Teap. Difference -> fros tatle ger
3 roof type
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<5. 14> %all U-value * (Nall Area - Opening Area) =»

Equivalent Tesp. Differemce = Wall Beat Gain
{ETU/kr.)

Equivalent Temp. Differemce -> fros table per
vall type

<5. 15> Total Wall Heat Gain = Sum of All Wall Heat Gaims
(BTO/br.)

<5.16> Glass Area * Avg. Solar Gain * Shading Coefficient #
latitude Pactor = Glass Heat Gain
{BT10/hr.)
Avg. Solar Gain -> from table
Shading Coefficient -> percent of glazing shaded by
overkhang v/ subn angle & 45
degrees

Latitude Factor -> fros table per sacroclirate

<5.17> Total Glass Beat Gain = Sum of 111 ¥indow Heat Gainms
(BTU/hr.)

<5.18> Total Average Sol-air Gaim = <5.13> ¢ <5.14> +
(BTU/hr.) <5.17>

<5.19> Avg. Binter Sol-air Gaim = <5.18> * % Finter Sun
(BTU/hr.)

% Winter Sumn -> froam table per macroclimate
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\Tﬁ' <5.20> Avg. Summer Sol-air Gain = <5.18> * X Sumser Sux
N (BTU/hr.)

:5: ¥ Sumser Sun -> froa table per macrocliaate

o <5.21> Sol-air Increseat = <5.19> - <5.20>
P (BTU/br.)
| ‘-__‘\

Y
» \J_‘

"y <5.22> Occupants ¢ Heat Gaim per Occupant =

Occupant Heat Gain

: _‘1_: 'ETn/ht. )

i

Sﬁ Heat Gain per Occupant -> from activity table

\

L

'33 €5.23> Total Connected Lighting Watts s

L Otilization Pactor * Heat to Space Ccaversion ¢
3 Conversion Factor = Lighting Heat Gain

L (BTU/bhr.)
“-':

o Total Connected Lighting Watts -> frca tabdle

L
i?f Otilization Factor -> from use type table

A Heat to Space Conversion -> 0.8 (constant)

2

1N Conversion Factor -> 3.4 (BTU/Watt * hr.)

o

=

;‘T <5.24> Process Heat to Space + Equipment Heat to Space =
1 Total Misc. Heat Gain
0 ‘_3 (BTU/hr.)

b

ot Process Heat to Space -> from table

s Equipsent Heat to Space -> froa tatle per mechanical
ii syster
Y
[ :

7

"

A <5.25> Total Heat Gaim = <5.21> #<5.22> ¢ <5.23> ¢ <£.24>
o (ETU/hr.)

e

13
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<5.26> Enthalpy Differemnce ¢ Ventilation BRate =
Ventilation Heat Gain

(8T0/hr.)
Enthalpy Difference -> Outdoor Air Epthalpy (tatle)
~ Indoor Air Enthalpy (tatle)

Ventilation Rate -> Occupants ¢ 15 (by code)

<5.27> Cccupied Cooling Load = (<5.25> + <5.26>) * Occuried
(BT0) Brs.

Cccupied Hrs. -> from table per building type
<5.28> Onoccupied Cooling Load = <5.25> # Unoccupied Brs.

{BTU)

Unoccupied Brs. -> from table per kuilding tyre

<5.29> Total Building Cooling Load = <5.27> + <5.28>
(BIU)

Annpal Emergy Use Susmary Calcslations

<5.30> Occupants ¢ Bot Water Usage = Annual Water Usage
(Galloas)

Bot Water Usage -> fros table per fruildisg tyfe
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)
ﬁk <5.31> Conversion Yactor * <5.30> ¢ Teap. Difference =
- Domestic Hot Water (DHW) lcad
e (ETD)

3

{’% Conversion Pactor -> 8.33 (pounds/gallon)

) Teap. Difference -> assumed 60 degrees F (betveen
a kot and cold water)

b
-._"(:E
fﬂ: <5.32> (<5.31> * DHW System Efficiency) / Fuel Heating

Value = DHW Use

- (ET0)
1*5
’ié DHW Systes Efficiency -> froe table per systex
Cs Fuel Heating Value -> fros table per fuel type

§: <5.33> lighting lLoad * Building Square Foaotage * Anpual
TN Occupancy Bate = Annual Lighting load
q* (BTUD)
iEﬁ lighting Load -> from table per systes

"
gﬁ Annual Occupancy Rate -> from table per building
o7 type

)

L %W )

t
{J <5.34> Mech. Systes load ¢ Building Square Footage * Annual
K Occupancy Rate = Annual Systess locad

e (BTU)

._4

j Mech. System locad -> from table per mech. systes
3 Annual Occupancy Rate -> fros table per buildirg

) type

,'kv

hat <5.35> Total Annual Fmergy Use = <5.12> + <5.29> +

LA

I

b
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S.2.2 Qther EDECY Rgmations

Certain formulae are used in energy detersipaticrs ard ir
other EDECT procedures. They are not unigque to the SEE
sethod but bear mentioning here.

Rootprist Area

The area enclosed by the segments of an cobject foctprint
represent the odbject's floor plan square footage in SFF and
EDECT. With the segments already in order in the array
PISEG, determining the area is a matter of tracing the X and
Y coordinates of each segment beginning and end goint and
multirlying them according to the equation:

€5.36> 1/2 & (X1%Y1 ¢ X23Y3 .., ¢ Xn-1%Y¥n ¢ Xpe*Y1 -
Y1#X2- Y2%33 ... - Yn-1%In -Yn*X1).

The parenthesis in <5.36> can be resealtered ib a crcss
sultiplying relaticnship with all X coordinates forsing ar
ordered top rov and all Y coordinates a bottom (Figure 106).

+ + + + + 4+

Fiqure 1063 Polygonal Area Deterrzination

This area determination technigue is also used for walls and
openings.

1ype_¢ Roof Areas

Type 2 shell roofs, or roofs with cathedral/open ceilings
present sore area to insolation than roofs with susrended
ceilings. Por sol-air calculations this extra area is
detersined by knowing the roof ridge height and distance
fros the eave to a perpendicular line fror the ridge (Figure
107).

A1 A




p s .
R

TP

LS Y
RS

-

Y,
&,

-~

-----

117

Pijgure 107; Roof Area Determinatico Basis

In Pigure 107 - a schematic roof cross section - 1 repres-
ents the ridge height, B the distance bletveen eave and
perpendicular A, and C the true length of the rocf srar.
True area for the example roof face would ke C tises the
eave length at the base of roof face. SEP sisplifies zulti-
faceted pitched roof area determination by applying a ratio
to the floor plan area based on the ridge bheight.

Pinding Perjmeter vs. Area

P vs. A is the quotient of an objects periseter divided by
its area. The area of an object is taken as the foctprint
area (above) and the periseter is the sum of all the true
lengths of all footprint segments.

To arrive at the optimua P vs. A for any object is a two

step process. Pirst, the diameter and circurference cf a
circle with the same area as the footprint is found:

<5.37> Diameter = ((Footprimt Area * 4)/ Ei) ** -2

Ei -> 3.18159

% -2 -> square root

<%.38> Circuaference = Pi * <5.37>

The second step is to find P vs. A for the circle:
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2 e s

€5.39> Best P vs. 2 = <5.38> / Pootprimt iArea

The ratic EDECT displays when the user picks
the YNPROVENENT cossand P VS. A is:

ORI

»
-

<5.480> P vs. A Ratio = Best P vs. A / Actual P vs. 1

s, 5 57 DR

5 ""J

S.3 jlgorithas

> EDECT is not an extensive algorithaic based systes. What
2 algorithas EDECT is based on deal primarily vith extracting

}j geosetric informatior from the 3D object model.

X

‘N

4 5.3.1 Cullisg Nos-Extecrjor Paces/Opesjngs

.

v To simplify an object's display image and lcad opening data

- into the array WDCRD, EDECT scans the array IFF to eliminate

= all anon-exterior faces and identify openiegs. 1Two Dbasic

) premises for this culling operation is that all faces gener-
ated for a structured 3D sodel on the ARCEINODOS systes bhave

- four vertices and likewise all openings have four vertices.

%f This procedure is for the displaying of the object irage.

Oy The 3D data of arrays IND, IFF, ISS and CF is never changed

B or destroyed. It may sisply be °*skipped cver®* as it is
traced. (Figure 108). The steps are:
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IND(99,8

1.
2.

16. 3 16 1 24

. beg., end
- pointers
to CBR
beg., end
pointers
to
ire

15519000,2)
1- -' 2
2. 2 3
3. 3 &
8. & 1
1. 1 & [FACE
15. & 8
6. 8 7
17. =9 10
18. 10 11 [OPENING
19. 11 12
20. 12 9
51. -.1 7
sg. 7 S BOTTOM
s9. S 2 FACE
60. 2 1
65. =4 3
66a 3 6 ToP
67. 6 8 FACE\_
66. 8 &
IFP(2500,3)
. 1 4 0
2. S 8 )
3. 9 12 0
8. 13 20 0 CONTAINS
s. 21 28 1 OPENING
6. 29 32 1
7. 33 36 )
8. 37 &0 1
10. 45 a8 =203
11. 49 52 =203 CULLED
12 53 56 =203
13. 57 60 100

M. 61 64 101
5 8 BT S
l_..r—-l

: begin, end
pointers to
1SS

color

Pigure_108; Pxterior Face/Opening Display Illustraticn
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I. Read the beginning and end I¥? pointers for an
object from IND.

II. Trace the third (color) coluan of IFF per pointers
froa Step I. If color is;

A. O, 100 (& vertices), 200, 402 or
403 --> display face.

B. 100 with greater than 4 vertices,

find number of vertices in face ty

subtracting IFF colusn 2 fros IFF column 1.

If number of vertices is greater than 4

the face has openings. The nusber of

openings is nuaber of vertices divided

by 4, minus 1.

1. To load lower left and ugper right
ccrner coordinates into WICEL, count
ahead in the ISS array for the ccrres-
ponding opening segments frce the
openings found in Step C.

2. The X, Y, and 2 of the second opening
vertex are the upper right ccrner
coordinates. The X, Y, and 2

of the fourth opening vertex is the
lover left corner coordinates.

3. Display face tracimg only first fcour
face vertices froam IPF to ISS to CE.
4. Display opening(s) using data frox
§DCRD.

C. Other than A above, skip to next face.

exterijior
cf ogerirgs

The resulting disrlay image is wmade up of only
side, top, and bottom faces vith the outlire
appearing on the rarent side face (Figure 109).

......
.......

.t .
............
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Pigure 109: Post Culling Object Image

$.3.2 Loadjmg the Array FISEG

The segments of a footprint are extracted from the 3L data
in a tracing operation similar to the culling described
above. The differemce is that whem ¢the color 100 is
encountered in column 3 of IFF, EDECT traces the segmerts irn
ISS per the IFF pointers and stores only the X and Y coordi-
nates of each vertex in PTSEG. The beginning and endirg for
a footprint's segments in FISEG are recorded in the first
tvo columns, respectively, of IBLDG.

S5.3.3 821}l 3mgle and Orjentatjon

The angle and orientation of a wall is needed for several
EDECT operations including £finding the true 1lergth cf£ a
footprint segeent, finding true exterior wall and opening
areas, and direction a wall is facing for imsolaticn calcu-
lations.

The orientation is fiqured by first taking the startirqg and
finishing vertex coordinates of the footprint segrent
pertaining to the wall and with the eguaticre:
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R <5.41> Angle = Arctan ((Xf - Xs) / (Yf - Ys))
XN
Eq s, Y8 -> starting vertex coordinatec
1290 .
,*: Xf, Yf -> finishing vertex coordinates
0
‘ Angle -> oriented with North being
) 0 degrees
f{'»
i}, get the angle of the segment. The orientation (Figure 110),
N or direction the wall is facing, is then:
N LY
';S <5.42> Crientation = <5.41> - 90 degrees .
e
::«l..l
(;

SEGMENT STARTING VERTEX

‘o DIRECTION/I
bl ORDER OF ORIENTATION
o TRACING

. Tr,
b FOOTPRINT FOOTPRINT SEGMENT FINISHING
_ VERTEX
’5_,2 A 4
3 :‘_.; x
‘:,g__
o Pigqure_110; Geometries of An EDECT Footprint
0
,:i To arrive at a segments true length, and
s ultinately coordinates to calculate true
‘o vall/opening area, EDECT rotates all coordinates
f% associated with that segment (e.g. wall, opening, €tc.)
o by an angle detersined as follows:
"n
2
3& <5.43> AMngle of Rotation = =<5.41> - 90 degrees .
g
#?: Ttis bas the effect of essentially —rotating the
302 segrent /coordinates counterclockwise about the object origin
Y
:A.‘!
et
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entil it faces due socuth. Thus, a differemce in X (Is - If)
is not foreshortened froes the true distance.
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6. Bxteasioas aad Coaclusion

The goals set before beginning design of EDECT were, in
large part, set by the systes's subseguent implesentaticr.
It vas to be a tool to help a designer rapidly visualize and
learn from the consegquences of early design decisices in
envelope dominant buildiang types. I feel it does that. Eut
to say it is a complete energy design package, or that there
is no need of extension to further enhance EDECT perforas-
ance, vould be vain and wromng. Following are sose cf the
aore significant extensionms.

6.1 Esbanced ARCEINODOS — BDECT Commuajcatjom

The type of object EDECT cap handle frox ARCHINODOS bhas
certzin restrictions, and communicating FLCECT modifications
back to ARCEIMODOS is impossible. 1In an acadesic ervircn-
aent where resources (especially time) are 1lisited and
revorking past projects is shyed avay fros, any charnges tc
ARCHINODOS to accozmodate EDECT data aust be minismal.

To get avay froa relying on the assusption that all ARCHIHNC-
DOS walls bhave orly four points and that openings =must te
‘extracted®' from a vall im data, ¢two basic chamges cculd be
made: (1) all openings and overhangs be represented individ-
uvally in data and (2) a relationship identifier Letveen
faces of an object be established. To separate openings
from vwalls wvould not necessarily wmean a» indegendenpt data
structure as vith EDECTI*s WDCRD array. 1Instead, the model
arrays shared by the two systeas could basically rerain as
they are wvith openings occupying their own IFP array row in
lieu of being part of a wall description. 7Then each face
could be tagged with an identifier similar to, but aore
extensive than, the IPY color column mow in use. The iden-
tifier key could relate outside faces to inside 1walls,
openings to walls, side faces to openings, overhang faces tc
walls and each otbher, etc., as well as keep the current
color scheme. It would occupy more digit locations than the
present color, bot each digit 1location or group of digits
vould represent a specific relationship tc (an)otber face(s)
of the obiject. Orenings and overhangs could then be added
or deleted more directly to data with PDECT docing the pcint-
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er adjustiag to insure complete object descripticm - for
both systeas - and mc stray data.

6.2 Bardcopies of BDECT Pigures

The only vay EDECT can now preserve images it creates after
ending a session is by making screen duaps from the 3251
display of the desired image after it arrears c¢n screen.
After teraminating a session the user can retrieve these
screen dumps and sake print files fros thkes for printing or
an IBR 3287 dot matrix printer (rigure 111). HNany of the
figures im this thesis wvere dome using this process.

FPjgure_111; IBR 3287 Printer

Besides being slow, the above process yvields image 1lines
that are often *jagged' due to the satrix nature of the
printer. Only vertical and horizontal 1lines are ¢grinted
without *Jjaggies®. Any other angled 1line is actually a
series of dot segsents approximated to where the straight
line would be. Certain energy graphs and other images wounld
be much clearer if the aliasing (jaggedness) were not there.
An extension to plct EDECT images omn a vector type plotter,
such as the Hewlett-Packard 7585B (Figure 112), would elirsi-
nate this problesn.
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b a
’?2 6.3 %he Surrounding Environment
Rarely in today's built ermviromment do buildimgs stand alome !

Oy on a flat plane. An edifice may be enclosed by vegetation l
! and/or a varying topography, and in am urban setticg, ‘
: 3 enclosed by other structures. Shatever the surrounding, it
'*x influences energy performance to soase degree or anctier

o {Figure 113).

o5 The energy consumption of a *stand alone® building say be

‘o

ey drastically different if the same design is placed among
55- mature trees or tall buildings. Shading patterps axd wind
i currents can be totally different when the matural amd man-
W made environment are figured inm.

Y y (%

f” Given two designs, if design A bhas a better energy perforas- ‘
gqr ance than design P in a *stand alone® simulatjon, it will %
il also have better performance in any environeent as long as :
A% both are analyzed in the same environment. Thus EDEC1's
e cosparison/qualitative ability is valid for arriving at a
A 'hest* energy desigen. Bovever the guantijtative detersi-

', nations of heat gain/loss are valid only in the pseundo

) *stand alone' setting. To coanpensate, EDECT would bRave to

be extended to recognize and account for nearty Luild-
ings/changing vegetation growth and their arpreciatle effect
on the subject object.
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3 Figure_113: anitonten§1§)lnf1uence Illustration
s
] Y
N
2 6.8 The Ispact of Thersal Bass
%)
. One imsportant contributor to the total energy perforasance of
- a building is its thermal mass. The SPP techpigque of energy
analysis does not exfplicitly take the thermal wmass of a
$ building's materials into account because of the difficulty
i of quantifying the exact energy contribution thermal mass
¥ gives (2).
'
e Even though the benefits of thermal mass aren't easily
-Q derived fror forsulae, they are real and at tiges alter
Zy energy consupption (Pigure 114). EDECT would Dbenefit froe
) an extension which predicts *ball park' thersal smass
y contributions to energy design. The deterainations would
not have to be accurate to the last Pritish Therzal Urit but
% could rate a design's thersal mass into three or four fossi-
’
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ble categories (e.g. poor, mediua, good ...) according to
naterjal tise lag and decrement (35).

;:w! E

JPeoooooonon

Fiqure 114: Building Thermal HNass Schesatic
(35)

6.5 JBicrocomputer jdaptatjom

An isportant extension to EDECT which would give nore
designers access to it would be to adapt the EDECT1 ccde
{progras) toc run op ricrocoamputers. The IEE 8341 cosputing
environzent in which EDECT was developed is powerful but few
architects or architectural firas have access to such
cosputers. The general trend im computing is tovards szall-
er (inm pbhysical size and price) microcomputers with exten-
sive memory capacity.

Bicrocosguters, such as the IBE AT, have the memory capacity
to bandle the EDECT program and with the adaptation cf the
Graphics Subroutine Package (used by the current ECECT code)
to the samicrocomputer graphics environsent, EDECT could aid
epergy design with personal coaputers as it does nmnov in a
sinicosputer environment. There would likely be a 1lcss of
L.reen resolution froa the 3251 sonochrome vector refresh
display to whatever microcomputer screen was utilized, but
the pwmicrocosputer display could also vutilize color in
EDECT's graphics.

6.6 [Emergy Ecomomjcs

The bottor line of the energy concern is ccst. Ererqgy
consciousness is proportional ¢to the courrent ¢§grice per
gallon or kilowatt-hour. 1In economic teras, the real grice

B e A A A YR o R e R T e
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{g of energy includes not only the cost of the source tut the

v life cycle cost of the devices designed tc reduce ccrsusg-
" tion. For exasple, in an unrestricted energy desigr epvi-

" ronsent, an architect may call for several inchkes of ipsu-
j lation just to get lcwer resulting heat gain/loss nurlters.
>y The fact that the extra imsulation say never pay fcr itself

Dy does not enter bis/her mind or the calculations. The sare
: holds true for all energy design componente.

To prorerly give the actual cost of emergy design decisions,

> EDECT would have to Le extended to determine ccsts cf build-
-~ ing corpcnents and fuvel over the 1life cycle of a desigr via
T, economic costing forsulae. To be accurate, the rase for
these equations (current costs, interest rates, etc.) wcvld
N have to te periodically updated. :
Y
§§ 6.7 Comclusjon
e
ELECT was never intended to be the energy design syster to
~ end all energy design systeas. Thereé may rever ke =suck a
e syster sivply becauvse energy nreeds and resources in archi-
N tecture wvill alvays change and so must thke systexs desigred
[ to deal sith erergy in architecture.
] Hovever, EDECT was intended tc demonstrate that certair
M veaknesses 1in cther building energy amnalysis apprcactes
-~ could be overcose. FPirst and forescst, ELCECT affprcaches
Iy epergy aspects where the greatest impact can de realized; ir
" the schepatic design stage. 1t is not a ®cre-pass" aralysis
& either, lut rather encourages the designer to make changes
N, through rapid analysis and graphic interactios. Desigrers
) are not inarticulate wvith nusbers, but they are traimed tc
- communicate graphically, thus EDECT fresents ccaplex
b apalyses in a grarh (as well as in deteailed takles) and
W epables side by side comparison of differert desigrs ard
R their c¢ragphs. EDECT can also help the erergy novice grasg
- basic energy design concepts and speed urp ard sclidify the
j 'experts' intuitive feel for good energy design. It
- essence, vhere most previous approaches dc epergy acalysis,
’53 ELECT aids the arcltitect/designer in epergy design.
v
?, But peihaps the greatest benefit of BDECTI was a perscral cre
et fcr its developer. The design and implementation of ELICT
jﬁ vas a culmination of theory and practical agrlicatico ir the
' use of ccrputers as architectuoral design tools. ELECT is
> pot a total computer aided architectural design syster but a
) subset tc an existing mcdeling system. The lessons learned

in adapting ELCECT to use ARCHIMODOS data and ther tc gc cr
2 tc furtter refine design asgects of a sodel were invaluatle.
- lessons learned earlier in thecry om graghic irnteracticr,
data structures, fprcgranming finesse, etc. lecame real as

IR T2 Rl St I S R I Sut S SV S S RS AR
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they bad to be pragsatically spplied to rake

ELECT wcrk.
Yor me, the EDECT experience and the

acaderic progras fros
which it comes has beea priceless.
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& APPEEDIX A. Sample Exteaded Wuserical -Amalysis
ot
ﬁ This folloving sample is a printout of extended numerical
N energy analysis results that vere written to file vhen Y was
N picked as the response to strip message no. 26. The analy-
Yy sis is for object 2 in the exasple fros Chapter 3.
L The header to each tabulation gives the dump number (the
& first dusp of a session is alwvays 1), BLT (building tyge),
) BAC (macroclimate), HTIT (heating system), TIT ({lighting
% system), CCCUP (number of occupants), area, amd PLF (perise-
X ter linear feet) of the current object at time of analysis.
L
\ FEE4000 00004840 DURP § 1 4434400400000 004000000¢0
E
|
!
L BLT, BAC,ATT, TLT,0CCUP: 6. 8. 2. 1. 5.

AREA OF OBJECT 2 IS: 1584.25 SQ. PT.

PL? OF OBJECT 2 IS: 194.00 LIN. PT.

VT T TN NS T U T SR T TR ST YT S ) 45 N TV T U T TS AT T T T Y ) Y T S 4 U Y e ey
L L L L e e e L e e L L e e ey D e L e e L L L e e L L L L L)
e ansveasaseaavyss . HEAT LOSS (BTU/P*HR)  =~sacanasasasmaaanasaas -

T U T Y P TR U TE Y RN N WY R ) T A T D T T L S S S ) S T e Sy

=

e e L D e e e e L e L D e L e e e D e Y ol ol e e e L L L L L e L L L S LYY

{

ROOP HEAT LOSS: 475.

T

OPENING / WALL: 25 AREA: 70.67 U-Val: 0.60 REAT LCSS: u2.
OPENING / WALL: 26 ABEA: 72.89 U~VAL: 0.60 HEAT LOSS: Ui,
.OPENING / WALL: 26 AREA:104.44 O-VAL: 0.60 BEAT LOSS: 63.
2 OPENING 7/ WALL: 26 AREA: 78.75 UO-VAL: 0.60 HEAT LCSS: 47.
OPERING / WALL: 27 AREZA: 81.28 U-VAL: 0.60 HEAT 10SS: 49,
V. OPENING 7/ WALL: 28 AREA: 88.88 U-VAL: 0.60 REAT 10SS: 53.
N OPENING / WALL: 29 AREA: 46.22 U-VAL: 0.60 HEAT LOSS: 28.
. OPENING 7/ WALL: 29 QAREA: 6.67 U-VAL: 0.60 REAT 1CSS: Q.
. OPENING / WALL: 29 ARPA: 45.78 U-VAL: 0.60 HEAT LOSS: 27.
O OPEEING /7 WALL: 29 AREA: 6.22 OU-VAlL: 0.60 HEAT 10SS: [ 18
\ OPENING / VWALL: 30 ARBA: 34.37 U-VAL: 0-30 WEAT LOSS: 10.
- OPENING / WALL: 30 AREA: 6.46 U-YAL: 0.60 HEAT 1CSS: 4.
A OPENING / WALL: 30 AREA: 7.67 U-VAL: 0.60 HEAT LOSS: S.
" OPENING 7 WALL: 30 AREA: 11.56 0U-VAl: N.60 HEAT 10SS: 7.
) OPENING 7/ WMALL: 31 AREA: 46.22 U-VAL: 0.60 NEAT LOSS: 28.
e OPENING / WALL: 31 AREA: 46.75 U-VAl: 0.60 HEAT 1CSS: 28.
. OPENING / WALL: 31 AREA: 6.03 U-YAL: 0.60 HEAT LOSS: 4.
N OPENING /7 WALL: 31 AREA: 6.68 U-VAL: 0.60 BEAT 1CSS: 4.
/! OPENING / WALL: 32 AREA: 64.00 U-VAL: 0.60 HEAT LOSS: 38.
‘ TOTAL OPENING HEAT LCSS:  489.
5 131
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N\ WALL 25/ ABEA: 358.08 OU-vAL: 0.12 AEZAT LOSS: §).
" WALL 26/ AREA: 592.67 OU-VAL: 0.12 HEAT 1CSS: N.
D% 1) BALL 27/ AREBA: 387.47 U=-VAl: 0.12 AEAT 1CSS: a2,
WALL 28/ JREA: 191.12 O-VAl: 0.12 BEAT LOSS: 23.
¢ sat WALL 29/ AREA: 315.11 U-vil: 0.12 BEAT 1CSS: 38.
ey BALL 30/ AREA: 228.70 O-VAL: 0.12 HEAT LOSS: 27.
AN WALL 31/ AREA: 318.12 U-val: 0.12 HEAT 1CSS: as.
o WALL 32/ AREA: 216.00 0O-vAL: 0.12 HEAT LOSS: 26.
= 3 TOTAL WALL MEAT LCSS: 308.
"ol
(1t OPERING / WALL: 25 1IN, «2 37.17 IAPV: 70.0 NEAT LOSS: 47.
OPENING / WALL: 26 LIN. PT.: 38.00 IAFV: 70.0 REAT 1CSS: 48.
o, OPENING / WALL: 26 1IN, «2 42.33 IAPY: 70.0 HEAT 10SS: 53.
'?',, OPENING / WALL: 26 L¥. PT.: 38.67 IAPYV: 70.0 HEAT LOSS: 49.
LY OPENING / WALL: 27 1LM. PT.: 30,33 IAPY: 70.0 HMPAT LCHS: 40.
ﬁﬂ* OPERING 7 WALL: 28 1N et 39.83 IAPV: 70.0 REAT LOSS: 50.
A OPENING / WALL: 29 1LN. PT.: 28.00 IAFV: 70.0 HEAT 1CSS: 35.
e OPENING / WALL: 29 LN PT.: 13.17 IAPV: 70.0 WEAT LOSS: 17.
#eh OPENING / W¥ALL: 29 LN. PT.: 27.83 IAPV: 70.0 BEAT 10SS: as.
OPENING / WALL: 29 1LW. PT.: 13,00 IAPV: 70.0 HEAT LCSS: 16.
v OPENING / WALL: 30 IN. PT.: 25.00 IAPV: S51.0 HEAT LOSS: 23.
"\u OPENING / WALL: 30 1M. PT.: 17.17 IAPYV: 70.0 UEAT LOCSS: 22.
! OPENING / WALL: 30 1N «2 17.33 IAPV: 70.0 HEAT 1OSS: 22.
I:J OPENING / WALL: 30 1lk. PT.: 20.00 IAPV: 70.0 HEAT LCSS: 25.
o OPENING / ®ALL: 31 1LN. PT.: 28.00 XAPV: 70.0 HEAT LOSS: 3s.
Y OPENING 7/ WALL: 31 LN. PT.: 28B.00 IAPV: 70.0 HEAT 1CSS: 35.
078 OPENING / WALL: 31 1IN. -2 12.67 IAPV: 70.0 HEAT LOSS: 16.
L G ] OPENING s WALL: 31 IN. PT.: 13.50 IAPV: 70.0 AEAT LCSS: 17.
- OPERING ,/ WALL: 32 1IN, PT.: 34.67 IAPV: 70.0 HEAT 10SS: 4y,
‘ft; TOTAL INPILTRATION HEAT 1CSS: 637.
g
204
Lo FLOOR HEAT LCSS: 107.
e SUNM O ENVELOPE HEAT LOSSES: 2016.
o VENTILATION HEAT LOSS (BTU/HR): 81.
W
Pf-“.':
" v VWV VNNV VTNV Y Y 2 e bl Ll a L L L L Ll B LD L) )y )y gy Sy P Y Y YN
: * b ) WU N N YWV VN NN NN NN - e al LY b L] e e L L L L L L L L L L L L L L L DL DL Ll
‘ YT IRTETTTETE TUTN TUTY U U TN SR TP SRR Y T e BEAT GAIN g ey g Y Y T Y Y Y Ty oy Y Y Y Yy N N
\Jﬂ bl e b b B Do Do b bl e B o ) piindeie bl a b o o DL L oL DL L Ll L L L L Y T T N TN Ty ey Ty T TR TS Y Y
: :.'J‘: n TRV TVVIVRVVNVIVVYN VANV N NNy 2l Y R Y Y YT Y TN Y Y S S Y ) g oy o S T ) Sy ey ey o vy Sy
; Q?
:-', TR AAana s asaaaaaas . SOL<ATR HEAT GAIN (BTU/HR) TEWASAS AN NN ININVNNS
Uy
e ROOF HEAT GAIN: 1IuuUB.
e,
o~ OPENING / WALL: 25 AREA: 70.67 AVSG:104.00 HEAT GAIN: 7349,
I OPENING / TWALL: 27 ARBA: B1.28 AVSG:104.00 BEAT GAIN: B8453.
_'\j OPENING / W®AlLL: 28 AREA: 0.0 AVSG:z104.00 HEAT GAIN: 0.
N OPENING / WALL: 29 ARBA: 0.0 AVSG2104.00 HEAT GAIN: 0.
1y.2% OPENING / WALL: 29 AREBA: 0.0 AVSG: 104.00 REAT GAIN: 0.
ks OPENING / WALL: 29 ARBA: 0.0 AVYSG:104.00 HPAT GAIN: 0.
T OPENINRG / WALL: 29 AREA: 0.0 AVSG:104.00 HEAT GAIN: 0.
s OPENING / WALL: 30 AREBA: 2.72 AVSG: 19.76 HEAT GMIN: Su.
AT OPENING / WALL: 30 2REA: 0.07 AVSG:104.00 HEAT GAIN: 7.
S OPENING / WALL: 30 ARBA: 0.0 AVSG:104.00 HEAT GAIN: 0.
I OPENING / WALL: 30 AREA: 0.0 AVSG:104.00 HEAT GAIN: c.
ujp- OPENING / WALL: 31 AREA: 0.0 AVSG:104.00 HEAT GAIN: 0.
A OPENING / 9WALL: 31 AREA: 0.0 AVSG:104.00 HEAT GAIN: C.
R OPENING s WALL: 31 ABEA: 0.0 AVSG:104.00 HEAT GAIN: C.
S OPENING / WALL: 31 AREA: 0.0 AVSG:104.00 BEAT GAYIN: 0.
3 OPENING ,/ WALL: 32 ARBA: 0.0 AVSG:104.00 HEAT GAIN: 0.
,,:; TOTAL OPENING WEAT GAIN: 15863.
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X
o BALL 25/ AREA: 358.08 U0-VAL: 0.12 HEAT GAIN: 963,
WALL 26/ 2AREA: 592.67 U-VAL: 0.12 BEAT GAIN: 1593,
WALL 27/ AREA: 347.47 U0-VAL: 0.12 AEAT GAIN:  934.
WALL 28/ AREA: 191.12 U-VAl: 0.12 REAT GAIN:  S14.
- WALL 29/ AREA: 315.11 U-VAL: 0.12 NEAT GAIN:  8u7.
> WALL 30/ AREA: 228.70 U-VAL: 0.12 HEAT GAIN: 615.
> WALL 31/ AREA: 314.12 U-VAL: 0.12 HEAT GAIN:  Bub.
K BALL 32/ AREA: 216.00 O-VaL: 0.12 HEAT GAIN:  SE@1.
~ TOTAL RALL HEAT GAYN: €890.
-
TOTAL AVG. SOL-AIR GAYN (100% SUN): 17202,
. AVERAGE WINTER SOL-AIR GAIN: 19717.
N AVERAGE SUMMER SOL-AIR GAIN: 27901.
D ~{
\ Nj
) ::( s s vywva-vwyvw - ENVELOPE HEAT GAIN (BTO/P*HR) L R S L E L L LD D)
v ‘-':
ROOF HEAT GAIN: 119,
: MALL HEAT GAIN: 71.
o TOTAL OPENING BEAT GAIN: u89.
o INPILTRATION HEAT GAIN: 637.
30, sTTTTe
ﬁs TOTAL HEAT GAIN THROUGH BUILDING ENVELOPE: 1322.
0‘
. VEMTILATION HEAT GAIN: e1.
o SENSIDLE OCCUPANT HEAT GAIN: 1250.
-~ LATENT OCCUPANT HEAT GAIN: 1000.
& LIGHTING REAT GAIN: 17624.
EQDIPMENT HEAT GAIN: 2693,
N
4N VINTER BUILDING OPEBRATION HEAT GAIN: 21568.
> SURMER BUILDING OPERATION HEAT GAIN: 22568.
e VINTER INTEBNAL HEAT GAIN: 41285.
- SUNMER INTERNAL HEAT GAIN: 50u69.
n:‘
l‘ L]
~.\~
1\:' he 2ndn et b e b o e e de B e B e B e b dn b b o tn b i e i i e B bl e b b b b i b bl el b b Ll L L L L L L L L L L L e b e L B
‘:-: e e e e D e e e e e e e e L L L L e L L L D L L L e L L e e L e L L L L e L L L L L L L e L L L L DY
. SaTiarTrTiassaastvietInes vttt REATING LOAD asmsasasaanaasaaasaaasaaanaasan
e L e e e L L L L p L Ll L D L e e L Ll e b e L L e L e L L L L L L L L L L L L D D bt ]
'i e e e b e e p b Ll b e D e by e Bl e e e L D L e b e el e e e e L LD L L L L L L e L L DL L b
;;j OCCUPYED HEATING DEGREER HOURS (P*HR): 22051,
39 OCCUPIED BNVELOPE HEATING LOAD (BTU): ULUUBA32.
- OCCUPIED VENMTILATION HEATING LOAD (BTD): 1786162,
Lad . eeee e -
_ TOTAL OCCUPIED HEATING LOAD (BTD): 6234992,
- . ONOCCUPIED DEGREE HOURS (F*HR): 1813.
o UNOCCUPIED ERVELOPE HEATING LOAD (BTD): 3654953,
S e ———— ——
- TOTAL UNOCCUPTIED HEATING LOAD (BTU): 3654853,
Ce
&N TOTAL BUILDING HEATING LOAD (DTU): 49u89B40.
o TOTAL HEATING ERERGY USE (BTU): 71271200.
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A Ansnnanenassvretaaaaasysettens . COOLING LOAD =esasasasanasaanasaaamagyagasaass
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$ TOTAL OCCUPIED COOLING BODRS (HBS.): 5520.
o OCCUPIED COOLING DEGREE HOURS (FP®HR): 4892.
! OCCUPIED SOL-AIR COOLING LOAD (BTUD): 154027424,
\ OCCUPIED COBDUCTION COOLING GLASS (BTU): 2391045,
) ! SENSIBLE + LATENT VENT. COOLING LOAD (BTU): 447156.
S OCCUPIED COOLING LOAD (BTU): 12421010,
e LIGHTING COOLING LOAD (BTU): 97294u896.
SR PROCESS ¢ PQUIPHENT COOLING LOAD (BTU): 14867809.
b~ o TOTAL OCCUPIED COOLING LOAD (BTU): 166055024.
TOTAL COOLING ENERGY USE (BTU): 415137536.

T T Y AT ST TR ST TS A S TN ST S o S TS T R TS AN ) T T SN T R N T T T N Y R N Sy Ty vy
T T T R U TSRS N TR S TN Y SR YT T N T T T TR T T T T T T ST S N L T S ) Y v ey W
v ansvvvesanaawnaetsswn ENPRGY USE SONBRARY —aasasaaaaacsaaaaamaanaasaaas
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DOEEBSTIC HOT WATER PUEL USE (BTU): 62474976,
ANNUAL LIGHTING LOAD (BTU): 22114800.
ANNUAL BQUIPHENT LOAD (BTU): 160697376.
A TOTAL CONNECTED ELECTRICAL LOAD (BTO): 122R12176.
.¢-:
':1_'::.
)”:--" LRl A L L L L L L L L e L O D) ANNUAL ENEBGY USE R L L L L L e L L L L DL LY
)' TOTAL HEATING ENEBGY USE (BTU): 71271200.
. TOTAL COOLING ENEBRGY USF (BTU): 419137%36.
- DONESTIC HOT WATER PUEL USE (BTU): 62474976,
Sty TOTAL CONNECTED ELECTBICAL LOAD (BTUD): 182812176.
e TOTAL ANNUAL ENERGY USE (BTU): 731695616,
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@h APPEEDIX B. Error aad Strip Bessages

¥

i

e Pollowing is a complete list of the error and strip smessages

Hf BEDECT issues in the Strip Hessage Box. [Errcr sessages with
explanations are rpresented first.

st

o,

$*> B.1 EDECT Errox Qessages

i

wite $# 1) **EEROE. NENORY ALREADY CONTAINS OEJECTS. CCHENANT

7 IGNORED.

»

&ﬁJ explanation: Objects can be read from disk

D memory only omce. Any attespt

g : to READ FROM DISK more than

73 once during a session will

Sy in this message.

¢ 2) *+ERROR: THERE ARE NO OBJECTS TO SAVE TO DISK.

) explanation: If there are no objects in
S session memory and the coamand
A SAVE TO DISK is picked, this

error message will be issued.

o~

M

'l':i ¢ 3) *¢ERBROR. QUADRANT ALREADY COKTAINS IMAGE. SAVE OR
"o CLEAR CUADRANT.

fﬁ explapation: When in the orientation sode

e and the user atteapts to bring
o up a footprimt in s gquadrant

N already containing a fcotprint,
ﬁ& this message is issued.

5{ # 4) **ERROR. TBERE 1S NO ACTIVE QUADFAST.

‘o

o explanation: If in the orientaticn sode

the user attenpts to bring
- up a footprint image Ly
- picking (RE)ORIENT without
\ having picked an active

A e . n a0 . PP : . ) - ‘
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guadrant first, this message
will be issued.

# S) **ERROB. ALL QUADRANTS ARE ENPTY.

explanation: If the user picks the command
SANE SAVE or NEW SAVE during
(re)orientation and all
guadrants are espty, tlis
error pessage will result.

4 6) **ERROR. DISPLAY(S) ENPTY.

explanation: When (re)defining windoss/
doors the user may transfer
tesporary changes stored in
one of two windows to
the current object. If the
window picked for tramsfer
is blank, this sessage will
be issued.

¢ 7) NO OBJECT HAS BEFN SELPCTED.

explanation: If any prisary comsand in
(RE)DEFINE, ARALYZE, or
INPROVENENTS categories
is picked and no current
object has been selected,
this message will be given.

B.2 JDECT Strip Bessages

Note: Any text appearing below inm parentbhesis is
light pem activated.

# 1) PICK OBJEC? FRONM OBJECT LIST CR (EETURN).

# 2) DELETE OBJECT FROM OBJECT LIST CE (EETURN).

A ,.'o..n 00 ‘ LN
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* 10)

$ 11)

* 12)

$13)
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PICK NASE PRON AVAILABLE NANES 1IST OF (BETUEN).

SELECT CUADRANT TO DISPLAY IE OR "HAIN HENU" 10
RETURN.

PICK DEGREES OR (RETURN).

CUBRENT OBJECT WILL BE WRITTEN OVER. CONTINUE?
(1) (V).

SELECT QUADRANT NUNBER ORIENTATION YO BE SAVED.

ALL DISK WANES WILL BE WRITTEN OVER. CONIINUE?
n m.

PICK WALL FROS ENLARGED FOOTPRINT OR ®"HAIN EENU™ TO
BETORN.

SELECT OPENIRG-D>OPERATION, (RETURN), OR SAVE IR
SIBDOW (1) (2).

OPENINRG HBUST BE SELECTED BEPCRBE CPERATION. YCU
BAY ALSO (RETURN).

PERMANEZNT OPENYNGS WILL BE CHANGEDY?! CCHIINUE?
() (M.

ILLEGAL OPENIRG/CONDITION EXISTS. PRUSTRATED? YICU
MAY (RETOURYN).
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)
‘é& # 14) PICK OPENING->YYPE. TO EXIT YOU BAY (BETURN).
uy
; # 15) PICK OPENING->TYPE. ALL (DEFINED) / (UNDEPIKEL)
N OPENINGS SAME? TO EXIT: (RETUEN).
!..
) 1
vl # 16) SELECT NACROCLINATE NUNBER FPRON NAP. YO REGISIER
4N SELECTION: (RETURN).
*.- [
:C&‘.
. ¢ 17) PICK SELECTIONS. TO RFGISTER SEIECTIONS: (RETURN).
?-‘j
3
l\ # 18) TO ADD OVERHANG, PICK WALL BOTTOM. ELSE PICK
£ OVERHANG -> OPERATION.
284
n:j
o~ $ 19) PEREANENT OVERHANGS WILL CHANGE!!! CONTINUE?
l‘.'s (!, ‘N) -
-
[
;kg # 20) PICK ROOF CONSTRUCTION TYPE RUNBER, OR (EETUKE).
)
W ¢ 21) CURRENT ROOF THICKNESS YIS LESS THAK CCNSTEUCTICN
b SELECTEL. MODIPY? (Y) (N)-.
N
i |
N ¢ 22) PICK WALL CCNSTROCTION TYPE -> WALl SEGNENT CF ;
?% HENU CONNAND. ‘
e
i3
ﬁu ¢ 23) CURRERT WALL THICKNESS IS LESS THAN CCNSIRUCIION
¥ SELECTED. MODIPY? (Y) (N).
Ex
]
:o:
om' # 24) YCU MAY REQUEST ACDITIONAL (EXPLANATION) OR
?J (RETURN) .
f‘;::
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¢ 25) (RETURN)

$ 26) DO YOU WISH TO SAVE THE ANALYSIS TO DISK? (YY) (N).

SR

TRl ', MR N
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APPREDIX C. Runaing EDEC?

This appendix explains hov to run EDECT at The Obhio State
University CAAED lab.

C.1 Jloges to CES

The first step is to log on to the systex. From a 3279
terainal the user tyges in

LOGON <userid> <passwordd

and presses the ENTER key. Provided that the correct pass-
vord is given, the user is aov logged or to the systes.

C.2 3he ERIEC Progras and Data Disk Piles

Before the user can begin, there must be a copy of the EXEC
progras shich runs EDECT inp his file directory. If there is
not, the auser can copy it fros the ARCH14 account. fo0 dc
this, the user does the following.
1. link to the ARCH13 account by typing in the fcllcv-
ing tvo commands, followed by the EETER key:
LINK ARCH14 191 291 RR
ACCESS 291 B

2. gopy the EXEC program from the B disk to the user
isk:

COPY ENRUN EXEC B = = )
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3. Detach fros ARCH1&:
RELEASE B ( DETACH

Before invoking the ENBUN EXEC program, the auser should be
avare of the data disk files, which are used to read data ir
and save the data gemerated during the session onto \his
disk. These files are defined in the EXIC prograr through
the PILEDEF statements (Figure 115). The WEATHE1 and
WEATHR2 data files are read only and contain tabularized
inforzation used by EDECT in running energy heat gain/loss
calculations. The SAVEAN data file is vwrite only anpd is
vhere any extended emergy analyses reside if dumped to disk
by the user during
a session.

The other five data files are read/write and with the exceg-
tion of DATA3D, may or say not contain data at the end of a
session. They are all object description files and urless a
user bhas defined all aspects of an object with ELECT then
saved those definitions to disk, there may be no inforrsatica
contajined vithin. When an object(s) first comes over fros
ARCHINODCS, the only data file with data is DATA3D, which
contains the cbject 3D data structures filled by AECHBINOLOS
and used by EDECT. OPENGS coptains the EDECT opening data
structures; OVRHEGS the overhang data; BLIDSYS the data for
the building systess (occupants, 1igkting, etc.);:; and
WALROOF the data structures descriting wvwall and rcof
construction of EDECT objects.

PILEDEF 11 DISK DATA3D DATA A (RECFE FBA LRECL 80)
PILEDEF 13 DISK WEATHR1 DATA A (RECPN FBA LRECL 8()
PILEDEF 16 DISK WEATHR2 DATA A (RECPM FEA LRECL 80)
PILEDE? 17 DISK OPENGS DATA A (RECFN PBA LRECL 8C)
PILEDEF 18 DISK OVRHNGS DATA A (RECFN PEA LRECL 80)
PILEDEF 19 DISK PLDSYS DATA A (RECPM FBA LRECL 80)
FILEDEF 20 DISK ¥ALROOP DATA A (RECFN FBA IRECL 80)
% PILEDEF 22 DISK SAVEAN DATA A (RECFM PBA LRECL 80)
7«% Pigure 115: Data disk file definitionms
1

o C-3 JRupnisg the Prograp

sl The user is nov ready to run the progras. 7Tbis is dcre by
' > typing:
}

, ¢, oS ALK TG OAChS 4, PO SR G4 5. L AT SIS
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R ENRUN

N The user is proagted for the device address of the 3251

- terminal, vhich is located in the aupper right cormer of the

2 terminal. The user types this muaber on the 3279. The user

A now waits until the progras is loaded. S®hen this is done,

" the initial EDECT screen menu appears on the 3251 and the
systes avaits the first cossand.
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